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Description 
Background: 


[0001] FR2754049A1 describes a rocket launcher. 
RO125923A3 describes an automatic weapon with a 
box-type magazin апа electroning firing. US8,756,843B1 
describes a handheld firearm. 

[0002] Firearms have historically been designed with 
a single-bore barrel. This has been the case due in part 
to technical difficulty ofboring a long straight holethrough 
a piece of hard metal, and the problem of cutting or im- 
pressing а rifling pattern on the interior of the bore without 
affecting the trueness of the barrel and hence its accuracy 
potential. The number of variables involved in those proc- 
esses is so large as to render the specialized field of 
barrel making as much an art as a science. That situa- 
tional difficulty is compounded to near impossibility in the 
attempt to bore a second hole in the same metal piece, 
if both bores are to be straight and accurately aligned. 
For those reasons, accurate multi-bore barrels have nev- 
er been successfully manufactured. 

[0003] All successful battle rifle designs, from the time 
of the smooth-bore matchlock until the present day, have 
been of the single-bore, single-barrel type. These fire- 
arms have reached a high degree of refinement after 
centuries of development, and share the use of cartridge 
ammunition, which is a useful solution to the problem of 
how to quickly reload a barrel for firing. Cartridge ammu- 
nition is likewise highly refined after a long development. 
The modern battle rifle has resulted from the combination 
of a single barrel designed to be loaded with cartridge 
ammunition from the breech, a mechanism or "action" 
that inserts and replaces cartridges into the barrel, and 
a magazine that contains numerous cartridges. 

[0004] Existing rapid-fire mechanisms require consid- 
erable energy to function. A heavy steel bolt must be 
quickly moved against a powerful spring. Relatively long 
and heavy cartridges must be inserted into deep cham- 
bers, and then rapidly removed. The total motion of the 
bolt for each shot can be 6-8 inches (15,24-20,32 cm) 
or. At the same time, a firing hammer must be cocked 
against its own heavy spring, and then released by an- 
other linkage. All this back and forth consumes so much 
energy that the modern battle rifle emerged only after the 
invention of the gas operating system. The gas system 
provides the needed energy by using high pressure gas 
from the bore to move a piston or other mechanism which 
then moves the action. While ingenious, the gas action 
has its own problems. 

[0005] An action powered by the high pressure and 
extremely hot gas produced by the propellant has the 
force needed to power a complex action. However, that 
same gas is contaminated with metal vapors and partic- 
ulate matter that may foul the delicate inner workings of 
the action. This can result in jamming and other undesir- 
able failures that require frequent field maintenance. Fur- 
thermore, the need to clean a weapon in the heat of battle 
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may have fatal consequences. 

[0006] Cartridge ammunition requires a chamber ma- 
chined into the bore at the breech end of the barrel where 
the interior dimensions of the chamber closely match the 
exterior dimensions of the cartridge type chosen for the 
weapon. The weapon designer must select a cartridge 
type with ballistic characteristics approximating the de- 
sired performance of the intended weapon design, con- 
sidering both the trajectory and terminal ballistics. The 
weapon must then be designed to accommodate the ex- 
act physical dimensions of the cartridge, including the 
standardized (SAMMI) maximum pressures created by 
the selected cartridge. This situation in turn imposes a 
set of parameters under the weapon design, such as gen- 
eral size and weight, material selection, magazine type, 
action type, barrel length, firing rate and magazine ca- 
pacity. These factors, and others, have led to a design 
convergence toward a popular basic layout of a single- 
bore barrel with a gas-operated action, a box magazine 
containing 30 cartridges or so, and .22 to .30 caliber car- 
tridges of approximately 3,000 FPS velocity. These spec- 
ifications are mostly a result of all the compromises re- 
quired to achieve a practical design. 

[0007] The role of cartridge ammunition in the function- 
ing of the weapon is important in defining the limitations 
of a single bore design. The cartridge case not only con- 
tains propellant and other components, it also performs 
the critical function of sealing the breech during firing. 
When the propellant is ignited and pressure builds within 
the cartridge case, its walls are forced outward against 
the interior of the chamber and form an adequate seal 
as long as the pressure is sufficient to keep the case 
expanded. There is a period at the beginning and another 
at the end of the propellant burning cycle when the pres- 
sure is elevated but insufficient to form or maintain the 
seal. This results in hot gasses flowing through the action 
and consequent fouling. This is not a minor detail be- 
cause these weapons function in a sequential progres- 
sion with each step dependent upon the successful com- 
pletion of the previous step. Any failure in any step brings 
the entire process to a halt until the cause is ascertained 
and corrected. 

[0008] A rate of fire adequate for combat consumes 
significant quantities of ammunition and can quickly over- 
heat the weapon, which can result in jamming. The ef- 
fective rate of sustained fire is a very important meas- 
urement of the combat capability of a weapon in practical 
use. A rate of fire restricted to avoid overheating or in- 
cluding cooling periods may be considered to be the ef- 
fective rate of fire, which over a sustained period of op- 
eration will always be less than the maximum cyclic rate 
of the weapon (and in most cases considerably less). 
Because the effective rate of sustained fire is always less 
than the maximum cyclic rate of the weapon, the buildup 
of heat is the limiting factor in combat capability. The 
overheating problem is an unavoidable consequence of 
the basic design of the single-bore cartridge ammunition 
weapon type, and the reasons are straightforward. Much 
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of the intense heat produced by the combustion of the 
propellant passes through the cartridge case and is ab- 
sorbed by the walls ofthe chamber. Importantly, the heat 
is generated on the interior of chamber and bore and 
must be conducted through the heavy steel walls of the 
chamber and barrel before it can escape. Steel is a rel- 
atively poor conductor of heat and interior surfaces can 
overheat before significant exterior cooling can occur. 
[0009] Агар rate of fire adds heat much more quickly 
than can be dissipated by conduction or convection, rais- 
ing the temperature of the chamber walls. The chamber 
can become hot enough to ignite fresh cartridges upon 
entry or soon after. The pre-ignition ofthe cartridge (also 
known as "cook offs") can result in cartridge feeding prob- 
lems, and unintentional discharge of the weapon. With 
some designs, especially high cyclic-rate types, cook- 
offs can occur in as few as 150 rounds. 

[0010] Overheating in ordinary single bore weapons is 
a limiting factor and an unsolved problem. The situation 
remains because it is the inevitable result of the basic 
design. For example, friction from the projectile and hot 
gas flow through the bore following discharge can add 
more heat to the barrel. The extreme heat generated with- 
in the cartridge upon firing is absorbed by the chamber 
then conducted to the rest of the barrel. The faster the 
firing rate and the more powerful the cartridge, the worse 
the situation becomes. The problem is acute inthe cham- 
ber where mostofthe heatis concentrated. The chamber 
walls must be extra thick to maintain integrity when hot, 
and active cooling is not effective when heat is added 
more rapidly than it can be conducted away. Further, the 
size, weight and complexity penalties of active cooling 
are not worth the results for light arms. Moreover, the 
high heat loads in the chamber of a single bore, sequen- 
tial feeding cartridge ammunition firearm inevitably af- 
fects the functioning of the action. A chamber can be- 
come hot enough for the softer metal of a cartridge case 
to melt and adhere to the chamber wall, jamming the 
firearm. 

[0011] In the attempt to improve the effective rate of 
sustained fire and address some of those issues, multi- 
barrel firearms have been designed and built by Gatling, 
General Electric and others. A set of parallel barrels with 
conventional integral chambers, fastened together and 
rotated (in modern designs by an electric motor) around 
a central axis, are fed with cartridge ammunition by a 
complex mechanism. Each barrel fires in its turn and not 
again until all the others have fired, thus dividing the duty 
cycle of each barrel by the number of barrels. The mech- 
anism performs the loading, firing, and unloading oper- 
ations in different barrels simultaneously as the set ro- 
tates. Misfires or defective ammunition can process 
through the system normally and not cause a stoppage. 
Such an arrangement improves the rate of sustained fire 
by integrating the firepower and ammunition capacity of 
several automatic firearms together into a single ma- 
chine. Also integrated are much of the size, weight and 
complexity of those several firearms, a large heavy mag- 
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azine, as well as the additional weight and complexity of 
the electric drive and control systems and their associ- 
ated power supply. 

[0012] А multi-bore firearm, with several bores within 
a single barrel, could potentially exhibit many of advan- 
tages of a multi-barrel design, while reducing the size, 
weight and complexity disadvantages. Moreover, а multi- 
bore firearm with a single, fixed barrel containing bores 
that are precisely and permanently aligned to one anoth- 
er would eliminate accuracy challenges arising from the 
difficulty of achieving and maintaining he alignment of 
multiple moving barrels to each other and to the gun- 
sights; from non-uniform warpage of the various use- 
heated barrels; from the centripetal forces acting on the 
barrels at their mounting points in a direction perpendic- 
ular to their axes; and from the angular momentum con- 
served by a projectile exiting a rotating system. Multi- 
barrel systems are considered very accurate if the pro- 
jectile dispersion angle is in the range of 5-8 mils (50-80 
cm), while a multi-bore system has shown а dispersion 
angle of <1 mil (10 cm) in field testing of a non-optimized 
prototype. 

[0013] A firing pin and miniature electromagnetic strik- 
er for each charge with overall electronic fire control elim- 
inates the need for a heavy and complex mechanical 
firing system, while the use of charge blocks eliminates 
the need for cartridge ammunition and the necessary in- 
tegral chambers and heavy reciprocating action. Hot 
charge blocks are ejected once exhausted, removing ex- 
cess heat from the firearm. The total heat load of the 
barrel is divided among the multiple bores, reducing wear 
and facilitating cooling. Without integral chambers or the 
need to load cartridge ammunition, barrel heat does not 
affect the function of a charge block firearm, preventing 
cook-offs and allowing for near-continuous operation. 
[0014] The energy required to activate the miniature 
electromagnetic strikers, camshaft actuator and elec- 
tronic fire control circuits is low enough to permit the use 
of a lightweight onboard power supply sufficient to allow 
extended operations, many thousands of discharges and 
energy to operate various electronic firearm accessories. 
[0015] Cartridge ammunition must be loaded into mag- 
azines before it can be used іп self-loading firearms. Long 
term storage of cartridges in magazines is not recom- 
mended as this can weaken the magazine spring, and 
allow the accumulation of foreign matter in the magazine, 
which cannot be effectively sealed. In order to have the 
ability to quickly reload the firearm, an operator typically 
pre-loads by hand numerous magazines to carry along 
with the firearm. Many also carry a container of loose 
cartridges to reload the magazines, if necessary. To ex- 
change an exhausted or partly exhausted magazine, an 
operator must handle both if he wishes to reload the eject- 
ed magazine later. Charge block ammunition does not 
require a magazine for transportation or storage. Charge 
blocks can easily snap together to form stacks that may 
be carried as is. The magazine can remain attached to 
the firearm and be refilled at any point by retracting the 
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load knob and inserting fresh charge blocks through the 
ejection port. An empty or partially empty magazine can 
be quickly refilled with a pre-assembled stack of the cor- 
rect size; if a partial refill, any extras can be snapped off. 
Individual charge blocks may be loaded by the same 
method. Release the load knob and the firearm is in the 
ready condition. Charge blocks are sealed units and may 
be transported or stored indefinitely either individually or 
in stacks. 


SUMMARY 


[0016] The invention is defined by the features of the 
independent claim. 

[0017] According to the invention there is provided a 
firearm system according to independent claim 1. 
[0018] In some embodiments, not forming part of the 
invention, the firearm system includes a breech that com- 
prises a plurality of side-by-side bores. Some 
embodiments , по forming part of the invention, include 
a barrel that comprises a plurality of side-by-side bores. 
In some embodiments, , not forming part ofthe invention, 
the barrel is interchangeable and comprises five side-by- 
side bores. 

[0019] Some embodiments , not forming part of the in- 
vention, include a firearm system comprising a magazine 
coupled to the receiver complex adjacent the feedport. 
Further, the magazine is configured and arranged to si- 
multaneously feed more than one dischargeable projec- 
tile into the feedport. In some embodiments, not forming 
part of the invention, the magazine comprises at least 
one charge block comprising a plurality of dischargeable 
projectiles. In some embodiments, not forming partofthe 
invention, the charge block comprises five projectiles. In 
some embodiments , not forming part of the invention, 
the charge block comprises a plurality of chambers, 
where each ofthe chambers are configured and arranged 
to house a unit of ammunition. 

[0020] In some embodiments, not forming part of the 
invention, the firearm system further comprises an action 
cam positioned in the receiver. The action cam comprises 
a single lobe extending the length of the cam, a plurality 
of firing pin clearance cuts, and at least one timing pin or 
lobe. 

[0021] In some embodiments, not forming part of the 
invention, the firearm system further comprises a recoil 
shield comprising a plurality of firing pin holes and posi- 
tioned in the receiver and coupled to the action cam. Fur- 
ther, the firearm system further comprises a plurality of 
firing pins, wherein at least one of the plurality of firing 
pins is positioned at least partially within at least one of 
the plurality of firing pin clearance cuts. In some embod- 
iments, least one of the plurality of firing pins extends 
through at least one of the plurality of firing pin holes. 
[0022] Some embodiments , not forming part of the in- 
vention, include a firearm receiver comprising a receiver 
coupled to a forward receiver, a feed port positioned be- 
tween the receiver and the forward receiver, and an ac- 
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tion cam positioned in the receiver. The action cam com- 
prises a single lobe extending the length of the cam and 
a plurality of firing pin clearance cuts. Further, the firearm 
receiver comprises a recoil shield positioned in the re- 
ceiver and coupled to the action cam. The recoil shield 
comprises a plurality of firing pin holes. Further, the fire- 
arm receiver comprises a breech comprising a plurality 
of bores extending through a barrel. 

[0023] In some further embodiments, the firearm re- 
ceiver comprises a striker coil assembly positioned in the 
receiver complex proximate the receiver. The striker coil 
assembly includes a plurality of strikers each extending 
at least partially through a coil. In some other embodi- 
ments, the firearm receiver comprises a plurality of firing 
pins, where at least one of the plurality of firing pins is 
positioned at least partially within at least one of the plu- 
rality of firing pin clearance cuts. In some embodiments, 
at least one of the plurality of firing pins is positioned at 
least partially within at least one of the plurality of firing 
pin holes. In other embodiments, at least one of the plu- 
rality of strikers is positioned in alignment with at least 
one of the plurality of firing pins. 

[0024] Some embodiments , not forming part of the in- 
vention, include a firearm system assembly method com- 
prising providing a receiver complex comprising а receiv- 
er and a forward receiver, forming a feed port positioned 
between the receiver and the forward receiver, and form- 
ing a barrel comprising a plurality of substantially parallel 
bores. Further, the method includes coupling the barrel 
to the forward receiver and forming a breech including 
the plurality of bores. The method includes providing an 
action cam comprising a single lobe extending the length 
of the cam and a plurality of firing pin clearance cuts. The 
method further includes positioning the action cam in the 
receiver and coupling to a recoil shield, where the recoil 
shield comprises a plurality of firing pin holes. The meth- 
od further includes providing a plurality of firing pins, 
where at least one of the plurality of firing pins is posi- 
tioned at least partially within at least one of the plurality 
of firing pin clearance cuts and а least one of the plurality 
of firing pin holes. The method further includes assem- 
bling a striker coil assembly proximate the receiver. The 
striker coil assembly includes a plurality of strikers each 
extending through a coil, where at least one of the plu- 
rality of strikers is positioned in alignment with at least 
one of the plurality of firing pins. 

[0025] In some embodiments, not forming part of the 
invention, the method further comprises coupling a mag- 
azine to the receiver complex adjacent the feedport, 
where the magazine is configured and arranged to sub- 
stantially simultaneously feed more than one discharge- 
able projectile into the feedport by feeding a single charge 
block comprising a plurality of projectiles. 

[0026] Some other embodiments , not forming part of 
the invention, include a firearm ammunition assembly 
comprising a first charge block including a projectile end 
and a primer end, where the charge block includes a 
plurality of chambers extending from the projectile end 
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to Ше primer end. The assembly comprises at least one 
of a guide rail slot and a feed groove, at least one cas- 
tellation configured to couple the first charge block with 
a second charge block, and a plurality of projectiles po- 
sitioned within the plurality of chambers. 

[0027] In some further embodiments, the ammunition 
assembly includes a plurality of chambers that are sub- 
stantially aligned along an axis positioned substantially 
perpendicular to an axis along which the first charge block 
is configured to be fed into a firearm. 


DESCRIPTION OF THE DRAWINGS 
[0028] 


FIG. 1 illustrates a side view of a firearm system in 
accordance with some embodiments of the inven- 
tion. 


FIG. 2 illustrates a bottom view of a firearm system 
in accordance with some embodiments of the inven- 
tion. 


FIG. 3 illustrates side view opposite to the side view 
shown in FIG. 1 in accordance with some embodi- 
ments of the invention. 


FIG. 4 illustrates an exploded assembly view of a 
firearm system in accordance with some embodi- 
ments of the invention. 


FIG. 5 illustrates an internal side view of a buttstock 
of the firearm system shown in FIGS. 1-3 showing a 
close-up of a driver board in accordance with some 
embodiments of the invention. 


FIG. 6 illustrates a side view of a rear portion of the 
firearm system of FIGS. 1-3 including an internal 
view of the buttstock from an opposite side than 
shown in FIG. 5 showing a close-up of a trigger board 
in accordance with some embodiments of the inven- 
tion. 


FIG. 7 illustrates a trigger region view of a firearm 
system in accordance with some embodiments of 
the invention. 


FIG. 8 illustrates a trigger region view of a firearm 
system illustrating a trigger pull in accordance with 
some embodiments of the invention. 


FIG. 9A illustrates an exploded assembly view of a 
main receiver frame and action in accordance with 
some embodiments of the invention. 


FIG. 9B illustrates a striker coil assembly including 
firing pins in accordance with some embodiments of 
the invention. 
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FIG. 10A - FIG 10K show details of the firearm sys- 
tem not forming part of the invention. 


FIG. 11А illustrates a rear perspective view of recoil 
shield with firing pins in accordance with some em- 
bodiments of the invention. 


FIG. 11Billustrates a front perspective view of recoil 
shield with firing pins in accordance with some em- 
bodiments of the invention. 


FIG. 12 illustrates a perspective view of the receive 
complex showing the recoil face region ofthe firearm 
system in accordance with some embodiments of 
the invention. 


FIG. 13A illustrates a side view of a receiver annex 
region of the firearm system in accordance with 
some embodiments of the invention. 


FIG. 13B illustrates an internal view of a receiver 
annex region of the firearm system in accordance 
with some embodiments of the invention. 


FIG. 14 shows the breech region of the firearm sys- 
tem in accordance with some embodiments of the 
invention 


FIG. 15 shows the feedport region of the receiver 
complex of the firearm system in accordance with 
some embodiments of the invention. 


FIG. 16 illustrates a view ofthe magazine and feed 
control portion of the firearm showing internal action 
in accordance with some embodiments of the inven- 
tion. 


FIG. 17 - FIG 21 show details of the firearm system 
not forming part of the invention. 


FIG. 22 illustrates a barrel of the firearm system in 
accordance with some embodiments of the inven- 
tion. 


FIG. 23 illustrates a breech of the barrel of FIG. 22 
in accordance with some embodiments of the inven- 
tion. 


FIG. 24 illustrates an end of the barrel of FIG. 22 
including a muzzle in accordance with some embod- 


iments of the invention. 


FIG. 25 - FIG. 33 show details of the firearm system 
not forming part of the invention. 


DETAILED DESCRIPTION 


[0029] Before any embodiments of the invention are 
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explained in detail, itisto be understood thatthe invention 
is not limited in its application to the details of construction 
and the arrangement of components set forth in the fol- 
lowing description or illustrated in the following drawings. 
The invention is capable of other embodiments and of 
being practiced or of being carried out in various ways. 
Also, it is to be understood that the phraseology and ter- 
minology used herein is for the purpose of description 
and should not be regarded as limiting. The use of "п- 
cluding," "comprising," or "having" and variations thereof 
herein is meant to encompass the items listed thereafter 
and equivalents thereof as well as additional items. Un- 
less specified or limited otherwise, the terms "mounted," 
"connected," "supported," and "coupled" and variations 
thereof are used broadly and encompass both direct and 
indirect mountings, connections, supports, and cou- 
plings. Further, "connected" and "coupled" are not re- 
stricted to physical or mechanical connections or cou- 
plings. 

[0030] The following discussion is presented to enable 
a person skilled in the art to make and use embodiments 
of the invention. Various modifications to the illustrated 
embodiments will be readily apparent to those skilled in 
the art, and the generic principles herein can be applied 
to other embodiments and applications without departing 
from embodiments of the invention. Thus, embodiments 
of the invention are not intended to be limited to embod- 
iments shown, but are to be accorded the widest scope 
consistent with the claims 

[0031] The following detailed description is to be read 
with reference to the figures, in which like elements in 
different figures have like reference numerals. The fig- 
ures, which are not necessarily to scale, depict selected 
embodiments and are not intended to limit the scope of 
embodiments of the invention. Skilled artisans will rec- 
ognize the examples provided herein have many useful 
alternatives that fall within the scope of embodiments of 
the invention. 

[0032] FIGS. 1-3 illustrate several representative 
views of a firearm system 10 in accordance with various 
embodiments ofthe invention. As shown, the firearm sys- 
tem 10 can comprise numerous components, assem- 
blies and sub-assemblies including components dedicat- 
ed to loading ammunition, and components dedicated to 
discharging the loaded ammunition under the control of 
an operator. Most of the major components of the firearm 
system 10 are modular and therefore can be readily in- 
terchanged. This interchangeability and modularity can 
enable operators to customize the firearm system 10 for 
various specific tactical environments. More specifically, 
FIG. 1 illustrates a side view of a firearm system 10, FIG. 
2 illustrates a bottom view of a firearm system 10, and 
FIG. 3 illustrates side view opposite to the side view 
shown in FIG. 1 in accordance with some embodiments 
of the invention. In some embodiments, the firearm sys- 
tem 10 can comprise a receiver complex 2000 that com- 
prises a receiver 4000 coupled to and integrated with a 
receiver annex 5000. At the rear end (operator end) of 
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the firearm system 10, a buttstock 1100 can be coupled 
to the receiver complex 2000 using a buttstock adapter 
515 coupled to the receiver annex 5000. At the opposite 
end (the front end) of the firearm system 10 (i.e., extend- 
ing away from the operator at the rear end) the firearm 
system 10 can include an interchangeable barrel 250 
coupled to a forward receiver 300 coupled with at least 
one shoulder bolt 325, which is coupled to and integrated 
with the receiver 4000. 

[0033] Beginning from the rear of the firearm system 
10, the buttstock 1100 can be used primarily to support 
the firearm system 10 during use. The buttstock 1100 
can also provide a convenient and mechanically robust 
location to house various components of the firearm sys- 
tem 10. For example, in some embodiments not forming 
partof the invention, the firearm system 10 can comprise 
an onboard power source such as a conventional battery 
(not shown). In some embodiments, a battery housing 
stock tube 1300 can be used to store at least one battery 
for providing power to at least a portion of the firearm 
system 10. As shown in FIGS 1 and 3, in some embod- 
iments, the battery housing stock tube 1300 can extend 
from a buttstock adapter 515 at one end of the firearm 
system 10 generally parallel with the barrel 250 at the 
other end of the firearm system 10. 

[0034] Іп some embodiments, not forming part of the 
invention, the battery housing stock tube 1300 can be 
positioned between the buttstock adapter 515 and the 
end of the buttstock 1100 comprising a butt plate 1325 
coupled to a butt pad 1335. The butt plate 1325 coupled 
to a butt pad 1335 can serve to cover sensitive portions 
of the firearm system 10, while providing a contoured 
shape for comfortable and safe handling of the firearm 
system 10. In some embodiments not forming part of the 
invention, the battery housing stock tube 1300 can be 
coupled to an electronic chassis 1200. 

[0035] In some embodiments not forming part of the 
invention, the electronic chassis 1200 can support and 
house various electronics and control circuits used for 
operating and controlling the firearm system 10. In some 
embodiments, not forming part of the invention, the elec- 
tronic chassis 1200 can extend from the buttstock adapt- 
er 515 bounded by the battery housing stock tube 1300 
on one side and the butt plate 1325 and butt pad 1335 
on the opposite side. In some embodiments, not forming 
part of the invention, the buttstock 1100 can include an 
electronics bay 1250 supported by the electronic chassis 
1200, with electronic bay removeable cover 1265 on one 
side of the buttstock 1100, and a driver cover 1275 on 
the opposite side of the firearm system 10. 

[0036] Some embodiments not forming part of the in- 
vention include various mechanical and electro-mechan- 
ical components to enable an operator to control the fire- 
arm system 10. In some embodiments, not forming part 
of the invention, the operator can interface with and ac- 
tuate one or more mechanical and electro-mechanical 
components to discharge ammunition from the firearm 
system 10. For example, the firearm system 10 can be 
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configured to discharge ammunition using ап electro-me- 
chanical trigger 600. As shown in at least FIGS. 1 and 3, 
in some embodiments, the firearm system 10 can include 
a trigger 600 coupled to and extending from the receiver 
complex 2000. For example, the trigger 600 can be po- 
sitioned below the receiver complex 2000 proximate the 
receiver annex 5000. In order for an operator to support, 
aim, and maintain control of the firearm system 10, some 
embodiments , not forming part of the invention, include 
an interchangeable pistol grip. For example, a pistol grip 
500 can be positioned proximate the receiver annex 
5000, and positioned coupled to and extending from the 
trigger 600 via the trigger housing 545. In some embod- 
iments, an operator can exchange the pistol grip 500 
(e.g., to customize the size and shape of the pistol grip 
500 based on size requirements of the operator, or the 
field of use of the firearm system 10). 2. The pistol grip 
500 can be customized to the operator. For example, the 
pistol grip 500 can comprise one or more contours for 
engaging the operator's hand and fingers. 

[0037] In some embodiments not forming part of the 
invention, the firearm system 10 can comprise various 
supports and coupling points for various adjustable mod- 
ular components and accessories. For example, in some 
embodiments, not forming part of the invention, the fire- 
arm system 10 can comprise a forestock Picatinny rail 
850 that can be used to mount various accessories, in- 
cluding, but not limited to weapon lights, laser range find- 
ers, vision optics, scopes, and cameras, etc. As illustrat- 
ed in FIGS. 1 and 3 the forestock Picatinny rail 850 can 
be mounted to the receiver complex 2000. In some 
embodiments , not forming part of the invention, of the 
invention, the forestock Picatinny rail 850 can be coupled 
to the receiver complex 2000 extending proximate the 
forward receiver 300 along at least a partial length ofthe 
barrel 250. Further, in some embodiments, not forming 
part of the invention, a forward grip 750 can be coupled 
to the forestock Picatinny rail 850. In some embodiments, 
the forward grip 750 can be used to handle and transport 
the firearm system 10, and to enable a user to grip and 
stabilize the firearm system 10 during use. 

[0038] Referring also to FIG. 4, illustrating an exploded 
assembly view of a firearm system 10 the forestock Pica- 
tinny rail 850 can be configured to be easily removed 
from the firearm system 10 to enable access to various 
components of the firearm system 10, to enable rapid 
disassembly of the firearm system 10, and/or to enable 
attachment and removal of accessories. For example, 
the forestock Picatinny rail 850 can be assembled using 
at least one attachment component such as a conven- 
tional screw or bolt, or other conventional fastening as- 
sembly. 

[0039] Some embodiments not forming part of the in- 
vention can include an optics rail 950 that can be used 
to support or mount various accessories of the firearm 
system 10. In some embodiments, not forming part of 
the invention, the optics rail 950 can include various at- 
tachment points for coupled components, including, but 
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not limited to attachments for lighting, range finding, 
scoping and viewing, and recording. For example, the 
optics rail 950 can be used to mount various accessories 
such as weapon lights, illuminators, laser range finders, 
optical scopes, digital scopes, cameras, video recorders, 
etc. For example, as illustrated in at least FIGS. 1 and 3, 
at least one optics assembly 980 can be coupled to the 
firearm system 10 using the optics rail 950. One or more 
adapters can be used to couple the optics assembly 980 
to the optics rail 950. In some embodiments not forming 
part of the invention, the optics rail 950 can be mounted 
to the receiver complex 2000. As illustrated in FIGS. 1 
and 3, in some embodiments, not forming part of the in- 
vention, the optics rail 950 can be coupled to the receiver 
complex 2000 extending from the receiver annex 5000 
to proximate the forward receiver 300. Referring also to 
FIG. 4, illustrating an exploded assembly view of the fire- 
arm system 10 shows that the optics rail 950 can be as- 
sembled using a plurality of attachment components 
such as conventional screws or bolts. Further, the optics 
rail 950 can be configured to be easily removed from the 
firearm system 10 by an operator. Forexample, the optics 
rail 950 can be removed from the firearm system 10 to 
enable access to various components of the firearm sys- 
tem 10, to enable rapid disassembly ofthe firearm system 
10, and/or to enable attachment and removal of acces- 
sories. In some embodiments, not forming part of the 
invention, the optics rail 950 can be used to support, 
mount, grasp, and/or handle the firearm system 10. In 
some embodiments, not forming part of the invention, 
the optics rail 950 can include various attachments or 
coupled components, including, but not limited to attach- 
ments for grasping or supporting the firearm system 10. 
[0040] In some embodiments of the invention, the fire- 
arm system 10 can include electronics and control cir- 
cuits used for controlling the firearm system 10. For ex- 
ample, FIG. 5 illustrates an internal side view of a 
buttstock 1100 of the firearm system 10 shown in FIGS. 
1-3 showing a close-up of a driver board 1470 in accord- 
ance with some embodiments of the invention. In some 
embodiments, the driver board 1470 can be secured with 
the electronics chassis 1200 using any conventional 
mechanisms include screws, clips, rivets, and/or quick- 
release latches. In some embodiments, the driver board 
1470 is mounted for rapid replacement and/or swap-out 
during use. For example, in some embodiments, the driv- 
er board 1470 can comprise a replaceable driver board 
1470 that can be rapidly swapped with a new or used 
driver board 1470 in the field. In some embodiments, 
power can be provided to the driver board 1470 through 
a power connection to the power port 590. In some other 
embodiments, power can be provided by an onboard bat- 
tery positioned in the battery housing stock tube 1300. 

[0041] With the driver cover 1275removed, the various 
functional components of the driver board 1470 support- 
ed in the electronics chassis 1200 can be viewed, shown 
surrounded by the various components of the buttstock 
1100, including the battery housing stock tube 1300 ‚the 
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butt plate 1325, and the Бий pad 1335. In some embod- 
iments, the driver board 1470 can comprise inputs 1485 
and outputs 1490 into various components of the driver 
board 1470. Insome embodiments, the driver board 1470 
can include ultra-fast diodes 1473, coupled to drive tran- 
sistors 1475, Darlington transistors 1480, and driver elec- 
trodes 1495. In some embodiments, driver board 1470 
can control various functions of the firearm system 10 
based at least in part on an operator’s input (e.g., input 
through the trigger 600). For example, in some embodi- 
ments, the driver board 1470 can control current from at 
least one power source (e.g., a battery positioned in the 
battery housing stock tube 1300 ) to at least one striker 
coil 3050 in Ше striker coil assembly 3000. 

[0042] In some embodiments ofthe invention, the driv- 
er board 1470 can couple with at least one trigger control 
system to control operation and discharge of the firearm 
system 10. With the electronic bay removable cover 1265 
removed, various functional components of the trigger 
board 1410 can be viewed. For example, FIG. 6 illustrates 
a side view of a rear portion of the firearm system 10 of 
FIGS. 1-3 including an internal view of the buttstock 1100 
from an opposite side than shown in FIG. 5, and shows 
a close-up of a trigger board 1410 in accordance with 
some further embodiments of the invention. The trigger 
board 1410 is shown supported in the electronics chassis 
1200 positioned on the left side of the firearm system 10, 
and surrounded by the various components of the 
buttstock 1100, including the battery housing stock tube 
1300 , the butt plate 1325, and the butt pad 1335. In some 
embodiments, the trigger board 1410 can be coupled or 
mounted to a circuit board mounting chassis 1400 that 
can be supported in the electronic chassis 1200. In some 
embodiments, power can be provided to the trigger board 
1410 through a power connection to the power port 590. 
In some other embodiments, power can be provided by 
an onboard battery positioned in the battery housing 
stock tube 1300. 

[0043] Some embodiments of the invention include a 
trigger board 1410 that can comprise control circuitry that 
can respond to or sense a mechanical actuation of the 
trigger 600. In some embodiments of the invention, the 
trigger board 1410 can sense actuation of the trigger 600, 
and can generate atleast one signal or pulse to discharge 
at least a portion of the firearm system 10. In some em- 
bodiments, the trigger board 1410 can be secured to the 
circuit board mounting chassis 1400 within the electron- 
ics chassis 1200 using any conventional mechanisms 
include screws, clips, rivets, and/or quick-release latch- 
es. In some embodiments, the trigger board 1410 can be 
mounted for rapid replacement and/or swap-out or repair 
during use. For example, in some embodiments, the trig- 
ger board 1410 can comprise a replaceable trigger board 
1410 that can be rapidly swapped with a new or used 
trigger board 1410 in the field. 

[0044] In some embodiments, the trigger board 1410 
can comprise at least one logic chip (sequencer) 1430, 
and at least one solid state relay 1455. The trigger ca- 


10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


pacitor 1435 and power supply 1437 are shown mounted 
on the trigger board front end 1415, with ribbon cable to 
trigger 1450, and coil harness 1440. In some embodi- 
ments, the trigger board 1410 can control operation of 
the firearm system 10 based on the position of and/or an 
actuation of the trigger 600. In some embodiments of the 
invention, the use of at least one optoisolator (not shown) 
can enable the firearm system 10 to operate safely by 
optically isolating portions of the trigger board 1410 (e.g., 
the trigger circuit) from the rest of the circuitry. In this 
instance, spurious or random electrical pulses that may 
trigger an unwanted or unplanned actuation of the striker 
coil assembly 3000 can be avoided. 

[0045] Other electrical interconnections are shown in- 
cluding ribbon cable to drivers 1445. In some embodi- 
ments, not forming part of the invention, at least one op- 
erational aspect of the firearm system 10 can be optically 
communicated to an operator. For example, annuncia- 
tors 1425 can be illuminated based on one or more func- 
tions of the firearm system 10, and an annunciator win- 
dow 1420 can enable a user to view the annunciators 
1425. In some embodiments, the firearm system 10 can 
also include a ready light 1465 viewable by an operator, 
that can be configured to light based on the operational 
readiness of the firearm system 10. In some embodi- 
ments, not forming part of the invention, the firearm sys- 
tem 10 can comprise a reset button 1460 (shown extend- 
ing through the circuit board mounting chassis 1400). In 
some embodiments, not forming part of the invention, at 
least one controller and/or function of the firearm system 
10 can be reset using the reset button 1460. 

[0046] In some embodiments of the invention, the fire- 
arm system 10 can be discharged by an operator using 
a trigger mechanism. FIG. 7 illustrates a trigger region 
view of a firearm system 10 in accordance with some 
embodiments of the invention, and FIG. 8 illustrates a 
trigger region view of a firearm system 10 illustrating a 
trigger pull in accordance with some embodiments of the 
invention. In some embodiments, the firearm system 10 
can comprise a trigger assembly 540 including a trigger 
600 that can be actuated by an operator to discharge the 
firearm system 10. In some embodiments, the trigger as- 
sembly 540 can comprise a trigger housing 545 including 
a trigger guard 560 that can at least partially surround 
the trigger body 620 of the trigger 600. The trigger guard 
560 can prevent unwanted or unintended actuation of 
the trigger 600. 

[0047] In some embodiments, the trigger 600 can be 
actuated by an operator to discharge the firearm system 
10 using a trigger contact assembly 630. In some em- 
bodiments, when an operator pulls the trigger 600 (e.g., 
by moving the trigger body 620 at least a partial distance 
towards the pistol grip 500), the trigger body 620 can 
pivot on the trigger pivot bolt 655, and move the various 
trigger components of the trigger contact assembly 630 
to aclosed position (illustrated in FIG. 8). In this instance, 
the first trigger contact 632 is closed, and asecond trigger 
contact 634 is opened with movement at least partially 
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governed by а force limiting duplex leaf 648. In some 
embodiments, this actuation is sensed by the trigger 
board 1410 through electrical connections from the trig- 
ger contact assembly 630 through the harness conduit 
530, that also provides a passageway for the harness 
575 coupled through to the power port 590. In some em- 
bodiments, when the trigger 600 is pulled, the trigger re- 
bound spring 645 can compress, and can store potential 
energy for later release of the trigger 600 when the fire- 
arm system 10 has discharged and/or when the operator 
releases the trigger body 620. 

[0048] Referring to FIG. 7, when the operator ceases 
to apply force to the trigger body 620, the trigger rebound 
spring 645 can expand (shown represented in FIG. 7), 
and can apply a force to the trigger body 620 to move 
the trigger body 620 back towards the front ofthe firearm 
system 10. As the trigger body 620 moves (e.g., away 
from the pistol grip 500), the trigger body 620 can pivot 
on the trigger pivot bolt 655, and move the trigger contact 
assembly 630 to an open position (shown in FIG. 7). In 
this instance, the first trigger contact 632 is opened and 
a second trigger contact 634 is closed with movement at 
least partially governed by a force limiting duplex leaf 648 
and the trigger rebound spring 645. 

[0049] FIG. 9A illustrates an exploded assembly view 
of a receiver 4000 and action in accordance with some 
embodiments of the invention. In some embodiments of 
the invention, the receiver complex 2000 of the firearm 
system 10 can include a receiver 4000 comprising a re- 
ceiver body 4025 that can house miscellaneous compo- 
nents for facilitating loading of ammunition into the fire- 
arm system 10 and facilitating discharge of the ammuni- 
tion. For example, the receiver 4000 can house a feed 
control carriage 5200 that can be positioned in and out 
of a loading position within the inner region 4005 of the 
receiver 4000 to facilitate loading and unloading of am- 
munition and/or ammunition assemblies. Some embod- 
iments of the invention include а least one bushing 5800 
and at least one headspace shim 3500 that can be as- 
sembled into the inner region 4005 of the receiver 4000 
proximate the main support 4050 of the receiver 4000. 
In some embodiments, the receiver 4000 can also house 
an action cam 5400. In some embodiments, the action 
cam 5400 can be assembled into the inner region 4005 
of the receiver 4000 proximate or coupled to the bushing 
5800. 

[0050] Some embodiments not forming part of the in- 
vention can include a movable recoil shield and camshaft 
assembly. For example, a recoil shield 3300 can be as- 
sembled into the inner region 4005 of the receiver 4000 
at least partially surrounding the action cam 5400, the at 
least one bushing 5800, and the at least one headspace 
shim 3500. In some embodiments, the recoil shield 3300 
can be free to slide forward and backward within a range 
limited by the action of the action cam 5400. In some 
embodiments, not forming part of the invention, the action 
cam 5400 can be mounted within the inner region 4005 
behind the recoil shield 3300. In some embodiments, not 
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forming part of the invention, the axis of the camshaft 
can be positioned within the plane of the bores 260 of 
the barrel 250 and can be substantially perpendicular to 
the axis of the bores 260. 

[0051] In some embodiments, the recoil shield 3300 
can contain a series of firing pin holes corresponding in 
number and location to the primers in the charge block 
9000. In some embodiments, the recoil shield 3300 can 
be positioned in the frame just far enough from the breech 
end 265 to allow the charge block 9000 to pass through 
the openings in the frame between the breech end 265 
and the recoil shield 3300. In some embodiments of the 
invention, a frame can be attached to the breech end 265 
of the barrel 250 and to which all the other parts can be 
coupled. In some embodiments, the frame can include 
an opening at the breech end 265 of the barrel 250 to 
allow the passage of the charge block 9000. 

[0052] In some embodiments, a feed control mecha- 
nism can be mounted to the frame and can control the 
motion of the charge block 9000 into and out of the frame 
and alignment with the bores 260. Insome embodiments, 
a fire control mechanism can control the operation of the 
action cam 5400 and the plurality of firing pins 3200. In 
some embodiments of the invention, in operation, the 
feed control mechanism can move a charge block 9000 
into position between the barrel breech (breech end 265) 
and the recoil shield 3300. In some embodiments, the 
forward part of the charge block 9000 (containing the 
charge holes with the projectiles 9400 and propellant) 
can face the breech end 265, while the rearward part of 
the charge block 9000 (containing the primers) can face 
the recoil shield 3300. In some embodiments, with the 
charge block 9000 in place, the charge holes can pre- 
cisely aligned with the bores 260 of the barrel 250. The 
camshaft 5425 can be rotated, which can force the recoil 
shield 3300 forward, and can trap the charge block 9000 
between the breech of the barrel 250 and the recoil shield 
3300. In some embodiments, not forming part of the in- 
vention, the metal-to-metal contact between the charge 
block 9000 and the breech can serve to seal the gap 
between the two parts, which in some embodiments can 
prevent the escape of hot propellant gasses. This feature 
can serve several purposes in some embodiments. For 
example, in some embodiments, this feature can help to 
reduce fouling of the action by the hot gasses. In some 
further embodiments, this feature can reduce the transfer 
of heat о the working parts of the action. Further, in some 
embodiments, this feature can reduce the erosion of ac- 
tion parts by the cutting effect of hot gasses flowing under 
high pressure. Finally, in some embodiments, this feature 
can help to reduce the report produced by the firearm 
system 10. 

[0053] In some embodiments, not forming part of the 
invention, the camshaft 5425 can rotate to lock parts to- 
gether and then can stop in that position. In this instance, 
the action is "In Battery" and ready to fire. In some em- 
bodiments, firing can be accomplished by the operation 
of the plurality of firing pins 3200 by the fire control mech- 
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anism. In some embodiments, the plurality of firing pins 
3200 can be actuated sequentially. In some further em- 
bodiments, the plurality of firing pins 3200 can be actu- 
ated substantially simultaneously. In some embodi- 
ments, the plurality of firing pins 3200 can be actuated 
until all charges in the charge block 9000 are exhausted. 
In some embodiments of the invention, after firing is com- 
pleted, the camshaft 5425 can be rotated in the opposite 
direction, unlocking the action, withdrawing the recoil 
shield 3300 and releasing the charge block 9000. Insome 
embodiments, the feed control mechanism can then ex- 
pels the empty charge block 9000 and replaces it with a 
fresh one, completing the cycle. 

[0054] In some embodiments, not forming part of the 
invention, the Barlows equation for pressure within ves- 
sels and pipes can be used to define one or more struc- 
tural parameters and/or dimensions of the charge block 
9000. For example, 


A = (2ST)/Do, (equation 1) 


And 


B=(2ST/DoSf) (equation 2) 


Where 

S is the ultimate tensile strength (Ib. in2), (Bar) T is wall 
thickness (inches), (cm), Do is outside diameter (inches), 
(cm), Ais burst pressure (kpsi) , (Bar), B is working pres- 
sure (kpsi), (Bar), Sfis safety factor. Further, bb - Tubular 
bobbin center section .015 (0,381 cm) or .045 (1,143 cm) 
wall thickness. Secondary structural component of pres- 
sure vessel: sf 1.5. Contributes to "Cwp". Anterior flange 
sf 1.5 steel bobbin component. Posterior Flange sf-NA 
is more robust than the anterior flange. In some embod- 
iments of the invention, any bobbin can be supported in 
the battery by the breech face 268 and/or the composite 
charge block body. Further, during discharge events, 
bobbins (within charge block 9000) will be under axial 
compression forces from the action cam, as well as cir- 
cumferential tensile forces within the pressure vessels. 

[0055] In some embodiments, the barrel 250 of the fire- 
arm system 10 can be cooled. For example, some em- 
bodiments of the invention can comprise a personal 
weapon (e.g., a battle rifle) that includes enhancements 
such as amethod of barrel cooling. For example, in some 
embodiments, the encasement of the barrel 250 can be 
encased іп a thermally conductive material such as alu- 
minum, with a maximized surface area to transfer excess 
heat to the atmosphere. For example, in some embodi- 
ments, the casing of the barrel 250 can include one or 
more fins. For example, in some embodiments, the cas- 
ing of the barrel can include a plurality of fins (similar to 
the cylinder of an air-cooled piston engine). In some em- 
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bodiments, the light alloy can conduct heat resulting in 
an effective air-cooled barrel with no moving parts. In 
some embodiments, the barrel 250 can be no heavier 
than a solid steel barrel from a conventional single-bore 
rifle. In some embodiments, the barrel 250 can be fired 
continuously with no loss of function for as long as nec- 
essary. 

[0056] In some embodiments of the invention, the fire- 
arm system 10 can include various mechanisms for ig- 
niting and discharging ammunition. Some embodiments 
of the invention include various electromechanical as- 
semblies that can be controlled by the firearm system 10 
in response to an operator’s selection of a firing prefer- 
ence. In some embodiments, the electromechanical as- 
semblies can comprise electromechanically operated 
strikers that can be positioned within the receiver com- 
plex 2000 adjacent or proximate the receiver 4000. For 
example, FIG. 9B illustrates a striker coil assembly 3000 
including firing pins in accordance with some embodi- 
ments of the invention. In some embodiments of the in- 
vention, the striker coil assembly 3000 can comprise a 
striker coil array 3025 comprising at least one striker coil 
3050 comprising a striker coil bobbin 3100. In some em- 
bodiments, the striker coil assembly 3000 can be posi- 
tioned adjacent the outside of the receiver 4000 proxi- 
mate the main support 4050 (i.e. the opposite side to the 
at least one bushing 5800, the at least one headspace 
shim 3500, and the action cam 5400). In some embodi- 
ments, the coil plate 3150 can be positioned proximate 
or adjacent with the outside of the receiver 4000 proxi- 
mate the main support 4050. 

[0057] In some embodiments, the striker coil assembly 
3000 can comprise at least one striker 3160. In some 
embodiments, the at least one striker 3160 can be posi- 
tioned within the striker coil assembly 3000, extending 
out of the at least one least one striker coil 3050 proximate 
or adjacent the coil plate 3150. Further, in some embod- 
iments, the striker coil assembly 3000 can include at least 
one firing pin flange pocket 3170, and the at least one 
striker 3160 can be positioned within the striker coil as- 
sembly 3000, extending out of the at least one least one 
striker coil 3050 proximate or adjacent the at least one 
firing pin flange pocket 3170. 

[0058] In some embodiments of the invention, the fire- 
arm system 10 can include firing pins for firing and dis- 
charging ammunition from the firearm system 10. For 
example. as shown in FIG. 9B, some embodiments of 
the firearm system 10 can be assembled with a firing pin 
assembly 3190 including a firing pin array 3195 compris- 
ing a plurality of firing pins 3200. In some embodiments 
of the invention, the firing pin array 3195 can be posi- 
tioned in the inner region 4005 of the receiver 4000. FIG. 
10A illustrates a main receiver frame 4000 and action 
showing the previously described feed control carriage 
5200, recoil shield 3300, action cam 5400, bushing 5800, 
and headspace shim 3500 assembled into the inner re- 
gion 4005 of the receiver 4000. The plurality of firing pins 
3200 are also shown nestled between firing pin clearance 
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grooves 5750 of the action сат 5400. 

[0059] Referring again to FIG. 9B, in some embodi- 
ments of the invention, the firearm system 10 can com- 
prise a plurality of firing pins 3200 including at least a first 
firing pin 3200a, a second firing pin 3200b, a third firing 
pin 3200c, a fourth firing pin 3200d, and a fifth firing pin 
3200e. In some embodiments, each of the plurality of 
firing pins 3200a, 3200b, 3200c, 3200d, and 3200e can 
comprise a tubular body 3230, and a solid shank 3240 
extending from one end of the tubular body 3230, and a 
flange 3210 coupled to the other end of the tubular body 
3230. In some embodiments, the solid shank 3240 can 
comprise an alignment ball 3250 with a stepped tip 3260 
positioned at the end opposite the flange 3210. Further, 
in some embodiments, at least one return spring 3225 
can be positioned over the spring shank 3220, directly 
adjacent to the flange 3210. 

[0060] Referring again to FIG. 10А, in some embodi- 
ments, when the plurality of firing pins 3200 are posi- 
tioned between the firing pin clearance grooves 5750 of 
the action cam 5400, and the at least one bushing 5800 
is assembled into the inner region 4005 of the receiver 
proximate the action cam, the plurality of firing pins 3200 
can extend through a plurality of firing pin holes 3320 of 
the recoil shield 3300. In doing so, in some embodiments, 
at least one stepped tip 3260 of the plurality of firing pins 
3200 can extend through the recoil shield 3300. This is 
also shown in FIGS. 11A and 11B, and described below. 
[0061] The assembly of components with the receiver 
4000 described above and depicted in FIG. 9A and 9B 
can be further visualized in FIGS. 10B-10D showing the 
receiver 4000 depicted in several stages of assembly 
into the inner region 4005 of the receiver 4000. For ex- 
ample, FIG. 10B illustrates a main receiver 4000 frame 
with recoil shield 3300 removed in accordance with some 
embodiments of the invention, FIG. 10C illustrates a main 
receiver 4000 frame with recoil shield 3300 and action 
cam 5400 removed in accordance with some embodi- 
ments of the invention, and FIG. 10D illustrates a main 
receiver 4000 frame with recoil shield 3300, action cam 
5400, and bushing 5800 removed in accordance with 
some embodiments of the invention. Shown in this view 
are the firing pin aperture 4090 and the bushing locator 
pins 4100. 

[0062] Further details of the action cam 5400 are illus- 
trated in the various views shown in FIGS. 10Е-101. For 
example, FIG. 10E illustrates a perspective view of the 
action cam 5400 not forming part of the invention. FIG. 
10F illustrates a bottom view of the action cam 5400 not 
forming part of the invention, and FIG. 10G illustrates a 
front view of the action cam 5400 not forming part of the 
invention. Further, FIG. 10H illustrates a bushing side 
view of the action cam 5400 in accordance with some 
embodiments not forming part of the invention, and FIG. 
101 illustrates an end view of an action cam 5400 not 
forming part of the invention. In some embodiments, the 
action cam 5400 can comprise a camshaft 5425, and a 
cam lever 5500 coupled to the camshaft 5425. In some 
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embodiments, the camshaft 5425 can comprise a plural- 
ity of load bearing disks 5700 and a plurality of assembly 
grooves 5710, where each of the grooves is positioned 
between two of the disks of the plurality of load bearing 
disks 5700. 

[0063] In some embodiments, the action cam 5400 in- 
cludes firing pin clearance groove 5750, and knob screw 
clearance cut 5760. Referring to FIG. 10F, the camshaft 
5425 can comprise a lobe tip 5720 extending the longi- 
tudinal length of the camshaft 5425. Referring to FIG. 
101, in some embodiments, the camshaft 5425 can com- 
prise acam lobe profile 5770 that includes a locking lobe 
5780, and a cam base circle and load bearing surface 
5785. In some embodiments, the cam base circle and 
load bearing surface 5785 can interface with bushing 
5800 when assembled into the main receiver 4000. In 
some embodiments, the action cam 5400 can include at 
least one structure related to timing of one or more ac- 
tions of the firearm system 10. For example, in some 
embodiments, the firearm system 10 can include a first 
timing pin 5730 extending from the camshaft 5425. Some 
embodiments also include a second timing pin 5740 ex- 
tending from the camshaft 5425. In some embodiments 
action cam 5400 can be rotated 1/8 turn (45°) by the 
motion of cam lever 5500. With cam lever 5500 in the 
forward position, the lobe tip 5720 is positioned 45° out 
of the plane of the bores 260, the recoil shield 3300 is in 
its rearmost position, and the first timing pin 5730 can 
engage the feed control carriage bridge 5205 timing slot 
5217a. Pin 5730 holds the feed carriage 5200 in a posi- 
tion such that feed control pins 5219 are not in alignment 
with feed grooves 9200 of charge block 9000. The base 
of charge block 9000 rests on feed control pins 5219 with 
chambers 9425a, 9425b, 9245с, 92454, 9245e correctly 
aligned with bores 260a, 260b, 260c, 260d, 260e. In 
some embodiments, movement of cam lever 5500 away 
from the forward position rotates action cam 5400 lobe 
tip 5720 toward the plane of bores 260a, 260b, 260c, 
260d, 260e, thereby forcing the recoil shield 3300 forward 
to trap charge block 9000 between breech of barrel 250, 
and the face of recoil shield 3300. In some embodiments, 
castellations 3317 couple with complementary recessed 
areas 9300 on charge block 9000. In some embodiments, 
detent pins (not shown) delay forward movement of the 
feed control carriage 5200 until the second timing pin 
5740 engages feed control carriage bridge 5205 timing 
slot 5217b. In some embodiments, continued movement 
of cam lever 5500 to the rearward position aligns action 
cam 5400 lobe tip 5720 with the plane of bores 260, lock- 
ing the action into battery and forcing feed control car- 
riage 5200 forward to position feed control pins 5219 into 
alignment with feed grooves 9200 of charge block 9000. 
In some embodiments, movement of the cam lever 5500 
away from rearward position rotates action cam 5400 
lobe tip 5720 away from plane of bores 260, unlocking 
action and releasing charge block 9000. In some embod- 
iments, rearward motion of the feed control carriage 5200 
is delayed by feed control carriage return springs (not 
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shown) until first timing pin 5730 engages feed control 
bridge 5205 timing slot 5217a. In some embodiments, 
the magazine spring 1900 forces charge block 9000 an- 
gles feed grooves 9200 to engage feed control pins 5219. 
In some embodiments, continued movement of cam lever 
5500 rotates action cam 5400 first timing pin 5730 to 
move feed control carriage 5200 rearward as magazine 
spring 1900 forces charge block 9000 angled feed 
grooves 9200 past feed control pins 5219. In some em- 
bodiments, the charge block 9000 exits ejection port 
2500 as the cam lever 5500 reaches a forward position 
and feed control carriage 5200 reaches rearward position 
with feed control pins 5219 out of alignment with feed 
grooves 9200 of subsequent charge block 9000. In some 
embodiments, the base of subsequent charge block 9000 
encounters feed control pins 5219 and rests with cham- 
bers 9425a, 9425b, 9425c, 9425d, 9425e correctly 
aligned with bores 260a, 260b, 260c, 260d, 260e, com- 
pleting the action cycle. 

[0064] FIG. 10J illustrates a perspective view of а сат 
bushing 5800 not forming part of the invention. The cam 
bushing 5800 provides the main structural thrust support 
for the cam shaft 5425 of the action cam 5400, and in 
some embodiments, includes various relief and clear- 
ance holes. For example, in some embodiments not 
forming part of the invention, the cam bushing 5800 in- 
cludes a cam lever clearance cut 5810, timing pin clear- 
ance holes 5820, and firing pin clearance holes 5830. 
[0065] When assembled with the receiver 4000 cou- 
pled with the first side wall 4075 and the second side wall 
4080, the feed control carriage 5200 can facilitate move- 
ment of charge blocks 9000 within the feedport 2500 of 
the receiver complex 2000. FIG. 10K illustrates a per- 
spective view of a feed control carriage 5200 not forming 
part of the invention. In some embodiments, the feed 
control carriage 5200 can comprise a feed control car- 
riage bridge 5205 extending between side walls 5207, 
5209. The feed control carriage bridge 5205 can com- 
prise timing slots 5217a, 5217b positioned to provide 
clearance for the first and second timing pins 5730, 5740 
of the action cam 5400. In some embodiments, the side 
walls 5207, 5209 can include a plurality of guide rails 
5211 configured to couple with the side walls 4075, 4080 
of the receiver 4000. For example, in some embodi- 
ments, the feed control carriage 5200 can comprise up- 
per and lower guide rails 5213a, 5213b on either or both 
side walls 5207, 5209. In some further embodiments, not 
forming part of the invention, the feed control carriage 
bridge 5205 can comprise a knob screw slot 5215 to fa- 
cilitate coupling of the load knob 400. Further, in some 
embodiments, either or both side walls 5207, 5209 can 
comprise feed control pins 5219 positioned to couple with 
feed grooves 9200 of the charge block 9000. 

[0066] In some embodiments, each charge within a 
charge block 9000 can be fired by its own firing pin. In 
some embodiments, the number of firing pins can equal 
the number of charges of the charge block 9000. Refer- 
ring to FIG. 11A, illustrating a rear perspective view of a 
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recoil shield 3300, in some embodiments, the firearm 
system 10 can include a plurality of firing pins 3200 
aligned with and inserted through a plurality of firing pin 
holes 3320 in the recoil shield 3300. In some embodi- 
ments, the plurality of firing pins 3200 can be used to fire 
a plurality of projectiles from the firearm system 10. For 
example, for a charge block 9000 comprising five cham- 
bers, a separate firing pin can be assigned to each cham- 
ber, and therefore the firearm system 10 can comprise 
five firing pins comprising the first firing pin 3200a, the 
second firing pin 3200b, the third firing pin 3200c, the 
fourth firing pin 3200d, and the fifth firing pin 3200e. 
[0067] In some embodiments, the plurality of firing pins 
3200a, 3200b, 3200c, 3200d, 3200e can be aligned with 
and assembled with the plurality of firing pin holes 3320. 
For example, in some embodiments of the invention, the 
first firing pin 3200a can be assembled into the first firing 
pin hole 3320a, and the second firing pin 3200b can be 
assembled into the second firing pin hole 3320b. Further, 
the third firing pin 3200c can be assembled into the third 
firing pin hole 3320c, the fourth firing pin 3200d can be 
assembled into the fourth firing pin hole 3320d, and a 
fifth firing pin 3200e can be assembled into the fifth firing 
pin hole 3320e as shown. As shown, the plurality of firing 
pins 3200 can be positioned in the recoil shield 3300 
extending away from the shield body 3310 and between 
and generally parallel with the wings 3315. In some em- 
bodiments, with the wings 3315 being positioned perpen- 
dicular to the shield body 3310, the plurality of firing pins 
3200 can be positioned extending from the shield body 
3310 towards one or more sides of the shield body 3310. 
For example, FIG. 11B illustrates a front perspective view 
of recoil shield 3300 showing the plurality of firing pins 
3200 extending through the plurality of firing pin holes 
3320 in accordance with some embodiments of the in- 
vention. In some embodiments, the plurality of firing pins 
3200 can pass through the shield body 3310 with the 
stepped tips 3260 of the plurality of firing pins 3200 ex- 
posed and extending away for the shield body 3310. In 
some embodiments of the invention, the plurality of firing 
pins 3200 can slant towards either of the first side 3312 
of the shield body 3310 or the second side 3313 of the 
shield body 3310. In the example embodiment depicted 
in FIGS. 11A and 11B, the first, third, and fifth plurality 
of firing pins 3200a, 3200c, 3200e can slant towards the 
first side 3312 of the shield body 3310, and the second, 
and fourth plurality of firing pins 3200b, 3200d can slant 
towards the second side 3313 of the shield body 3310. 
Also shown in FIG. 11B are the castellations 3317 that 
couple with complementary recessed areas 9300 on the 
charge block 9000. 

[0068] FIG. 12 illustrates a perspective view of the re- 
ceiver complex 2000 showing the recoil face region of 
the firearm system 10 in accordance with some embod- 
iments of the invention. This view includes a close-up of 
the center region of the receiver complex 2000 with the 
opening in the receiver 4000 for the charge block 9000 
(feedport 2500), and also illustrates the feed rod 450. 
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This view also shows Ше гесой shield 3300 and Ше plu- 
rality of firing pin holes 3320 from the front viewing to- 
wards the rear of the weapon. Further as illustrated, some 
embodiments of the invention include an extension to the 
rear of the receiver 4000 that houses the striker coil as- 
sembly 3000, and serves as a mounting point for the 
buttstock 1100. For example, FIG. 13A illustrates a side 
view of a receiver annex 5000 region of the firearm sys- 
tem 10 in accordance with some embodiments of the 
invention, and FIG. 13B illustrates an internal view of a 
receiver annex 5000 region of the firearm system 10 in 
accordance with some embodiments of the invention. In 
some embodiments, the receiver annex 5000 also hous- 
es a harness conduit 530 for wiring can lead through the 
stock to the various control boards (e.g., trigger board 
1410 and driver board 1470) as well as the battery tube 
(with the battery tube interior 5150 shown in FIG. 8). Also 
shown is the cam lever feed rod 450, with rod spring 5525 
coupled to mounting point 5100. 

[0069] FIG. 14 shows the breech region of the firearm 
system 10 in accordance with some embodiments of the 
invention. This view shows the ejection port (feedport 
2500) showing the load knob 400 and feed control car- 
riage 5200 in the loading position (pulled to the rear). 
Also shown is the breech 5175, including gas rings 5230, 
vents 5225, and forcing cones 5220. FIG. 15 shows the 
feedport region of the receiver complex 2000 of the fire- 
arm system 10 in accordance with some embodiments 
of the invention. Shown adjacent to the load knob 400 is 
the latching tooth cavity 5240. Further, the ejection port 
(feedport 2500) is shown with the load knob 400 in the 
forward position, and the action closed and locked with- 
out a charge block 9000 in place, and shows follower 
finger 5395 and loading ratchets 5390 in their stowed 
position. 

[0070] In some embodiments, the firearm system 10 
can include removable housing for storing and feeding 
ammunition into the firearm system 10. For example, in 
some embodiments, the firearm system 10 can include 
a removable and/or replaceable magazine that can be 
used to store ammunition, and help feed ammunition into 
the firearm system 10. In some embodiments, the mag- 
azine can feed ammunition including dischargeable pro- 
jectiles into the firearm system 10. In some embodiments, 
the magazine can be pre-loaded with ammunition when 
uncoupled from the firearm system 10. 

[0071] In some embodiments of the invention, the fire- 
arm system 10 can load and discharge ammunition that 
comprises a combination of chamber and ammunition. 
FIG. 16 illustrates a view of the ammunition magazine 
1750 and feed control portion of the firearm showing in- 
ternal action in accordance with some embodiments of 
the invention. The cam lever feed rod 450 is shown ex- 
tending from the firearm system 10 coupled to the cam 
lever 5500. In some embodiments, an operator can ac- 
tuate the cam lever 5500 using the thumb pad 475 mount- 
ed to the feed rod 450. In some embodiments, the am- 
munition magazine 1750 shown extending from the re- 
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ceiver 4000 can provide ammunition to the firearm sys- 
tem 10. In some embodiments, feeding of ammunition 
from the ammunition magazine 1750 can be controlled 
by an operator using the feed rod 450 and/or the load 
knob 400. Feed rod 450 and load knob 400 are provided 
to enable direct manual control of the mechanical action 
of the firearm system 10. The thumbpad 475 can be ac- 
cessible while a user’s hand remains on the pistol grip 
500, and a user can press the thumbpad 475 to push 
cam lever 5500 towards a forward position. Referencing 
FIG. 16, in some embodiments, the spring nut 460 can 
anchor one end of expansion spring 5225 to feed rod 
mounting bracket 415. In some embodiments, the anchor 
screw 465 can attach to the other end of expansion spring 
5225 to feed rod 450. In some embodiments, flats 445 
on both sides of the feed rod 450 can be engaged with 
slot 440 of mounting bracket 415 when the feed rod 450 
is in a fully forward position (to hold action in the open 
and unlocked condition). Further, in some embodiments, 
spring nut 460 can slide in the spring nut slot 470. In 
some embodiments, compression spring 480 can hold 
flats 445 out of slot 440 unless desired. In some embod- 
iments, the thumbpad 475 can be pressed fully forward 
(at any time), and then be released to cycle action and 
exchange charge blocks 9000. In some embodiments, 
the rod 450 couples with cam lever 5500 at pivot point 
430. In some embodiments, each time thumbpad 475 is 
pressed and released, the charge block in battery is eject- 
ed by the force stored in the magazine spring and trans- 
mitted to the charge block in battery by adjacent charge 
blocks 9000 or the magazine follower 1810. In some em- 
bodiments, when the thumbpad is pressed to eject the 
final charge block 9000, magazine follower 1810 moves 
past the follower finger 5395, engaging the action latch 
pin and catching the cam lever 5500 in the forward po- 
sition. In some embodiments, the load knob 400 is cou- 
pled to the feed control carriage 5200 by the knob screw 
and the knob screw slot 5215. In some embodiments, 
slot 5215 allows normal cycling of the feed control car- 
riage 5200 when knob 400 is in the forward position. In 
some embodiments, pulling the load knob 400 to the rear 
pulls feed control carriage 5200 to its rear-most position. 
In some embodiments, the rear feed control pins 5219 
stow into pockets in right side plate 425 while front feed 
control pins 5219 align with magazine guide rails 1780 
and 1770. In some embodiments, load ratchets 5390 de- 
ploy and permit one-way passage of charge blocks 9000 
through feed control carriage 5200 into magazine 1750. 
In some embodiments, motion of the magazine follower 
1810 back past follower finger 5395 retracts action latch 
pin, releasing cam lever 5500. In some embodiments, 
releasing load knob 400 returns feel control carriage 
5200 to a forward position, retracts loading ratchets 5390, 
and allows expansion spring 5525 to pull cam lever 5000 
to rearmost position, rotating action cam and locking ac- 
tion into battery. In some embodiments, a partially empty 
magazine can be refilled by pressing thumbpad 475 for- 
ward until flats 445 engage with slot 440, then inward to 
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lock action open. In some embodiments, a user can pull 
and latch load knob 400 and insert charge blocks 9000 
into magazine 1750. The user can then move thumbpad 
475 outward to unlock action, and then release load knob 
400 to return action to battery. 

[0072] FIGS. 17, and 18A-18C illustrate various views 
of an ammunition magazine 1750 of the firearm system 
10. Referring initially to FIG. 17, illustrating a side view 
of a magazine 1750, in some embodiments, the ammu- 
nition magazine 1750 can comprise a main housing 
1760, and at least one quick release latch 1790 coupled 
to the main housing 1760, and a base ring 1840 coupled 
to the main housing 1760 at one end of ammunition mag- 
azine 1750. Insome embodiments, the ammunition mag- 
azine 1750 can store and feed ammunition that compris- 
es a combination ammunition chamber, ammunition and 
magazine assembly (hereinafter referred to as a "charge 
block" and shown as charge block 9000). In some em- 
bodiments of the invention, the firearm system 10 can 
include a plurality of blocks 9000 coupled to or otherwise 
inserted into and housed within the ammunition maga- 
zine 1750 for the purpose of feeding at least one charge 
block 9000 into the feedport 2500 of the firearm system 
10. More specifically, some embodiments ofthe invention 
can include one or more charge blocks 9000 coupled to 
or inserted into the ammunition magazine 1750 for ena- 
bling the firearm system 10 to discharge at least one рго- 
jectile (e.g., a bullet) from the charge block 9000 and out 
of the firearm system 10 towards a target. As shown in 
FIG. 17, in some embodiments, a plurality of charge 
blocks 9000 can be housed in the main housing 1760 of 
the ammunition magazine 1750. In the example embod- 
iment shown in FIG. 17, when the ammunition magazine 
1750 is fully loaded with charge blocks 9000 (e.g., the 
housing includes eight charge block 9000), a magazine 
spring 1900 can be positioned in the main housing 1760 
in a spring position 1905. In this position, the magazine 
spring 1900 can be in a compressed state, and can apply 
a force to one or more charge blocks 9000 within the 
ammunition magazine 1750. 

[0073] FIG. 18A illustrates a perspective view of the 
ammunition magazine 1750, FIG. 18B illustrates a side 
view of the ammunition magazine 1750, and FIG. 18C 
illustrates a perspective view of the ammunition maga- 
zine 1750 in accordance with some embodiments of the 
invention. In some embodiments, the ammunition mag- 
azine 1750 can comprise a receiver coupling assembly 
1770 coupled to the main housing 1760. In some em- 
bodiments, the ammunition magazine 1750 can include 
a base ring 1840 including a screw mount boss 1860 
extending from the base ring 1840, and a cam lever clear- 
ance groove 1850 formed in the base ring 1840. Further, 
in some embodiments of the invention, the ammunition 
magazine 1750 can include at least one guide rail exten- 
sion 1780 extending from the main housing 1760. In 
some embodiments, the receiver coupling assembly 
1770 can include a follower 1810 with a firing pin clear- 
ance groove 1820, and at least one stand-off pad 1870. 
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[0074] In some embodiments, the above described 
ammunition magazine 1750 can be used to hold, store, 
and/or feed ammunition into the firearm system 10 for 
discharge of ammunition. Insome embodiments, the am- 
munition magazine 1750 can feed ammunition from at 
least one charge block 9000 including one or more pro- 
jectiles into the firearm system 10. п some embodiments 
of the invention, the firearm system 10 can discharge at 
least one projectile from the ammunition comprising a 
charge block 9000. Further, as shown in the view of FIG. 
18B, in some embodiments, at least one side ofthe am- 
munition magazine 1750 can comprise at least one over- 
pressure vent 1800 that can facilitate escape of gases 
produced as a result of ammunition discharge from one 
or more charge blocks. 

[0075] FIG. 19 illustrates a perspective view of a 
charge block 9000 in accordance with some embodi- 
ments of the invention. In some embodiments, not form- 
ing part ofthe invention, the charge block 9000 can com- 
prise a flat block, square or rectangular in shape, with a 
series of charge holes along one edge corresponding in 
number and spacing to bores 260 of the firearm system 
10. In some embodiments of the invention, the charge 
blocks 9000 can combine the functions of breech block, 
chamber, cartridge case and magazine. In some embod- 
iments of the invention, each charge block 9000 can act 
as a breech block as it comes into battery (feedport 2500) 
in line with the bores 260 of a firearm system 10. In some 
embodiments, combining the chamber with the cartridge 
eliminates the need for an integral chamber in the barrel 
250, as well as the need for a powerful action to feed 
cartridges into that chamber. In some embodiments, 
each charge block 9000 is also a magazine, and in some 
embodiments, can hold as many shots as the firearm 
system 10 has bores 260. 

[0076] In some embodiments not forming part of the 
invention, each charge block 9000 can contain a plurality 
of side-by-side "charges." As used herein, side-by-side 
shall mean any substantially aligned configuration 
whether disposed horizontally, vertically or otherwise. In 
some embodiments, each charge can comprise at least 
one projectile, propellant, and primer. In some embodi- 
ments, each charge can comprise at least one projectile, 
propellant, and primer arranged as in a conventional car- 
tridge. In some embodiments, each charge hole can be 
substantially the same diameter as the bores 260, and 
can be open at the top, closed at the bottom, and deep 
enough to contain a projectile with propellant below. In 
some embodiments of the invention, a series of primer 
pockets are arranged along the opposite edge of the 
charge block corresponding in number and spacing to 
the charge holes. In some embodiments, each primer 
pocket is connected to the closed end ofthe correspond- 
ing charge hole by a flash hole. In some embodiments, 
each primer pocket is fitted with a standard primer ofthe 
boxer type. 

[0077] In some embodiments of the invention, the 
charge block 9000 can be positioned behind the breech 
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of the barrel 250 of the firearm system 10. For example, 
in some embodiments of the invention, each charge can 
align with one of the five matching bores (e.g., such as 
bores 260 of a barrel 250 illustrated in FIG. 22). In some 
embodiments, the charge block 9000 can comprise a 
generally rectangular block body 9025 comprising top 
and bottom surfaces 9100 and sides 9125, and ends in- 
cluding a recoil face 9135, and a breech face 9145. Be- 
cause of the flat, substantially square shape, charge 
blocks can be stacked together to achieve a larger ca- 
pacity magazine in some embodiments. 

[0078] In some embodiments of the invention, the 
charge block 9000 can comprise a plurality of chambers 
9425. Inthe example embodiments ofFIG. 19, the charge 
block 9000 can comprise five chambers comprising a 
first chamber 9425a positioned adjacent to a second 
chamber 9425b, where the second chamber 9425b is 
positioned adjacent to a third chamber 9425c, the third 
chamber 9425с is positioned adjacent to a fourth cham- 
ber 9425d, and the fourth chamber 9425d is positioned 
adjacent to a fifth chamber 9425e. In some other embod- 
iments, the charge block 9000 can comprise more or few- 
er chambers than shown. For example, in some embod- 
iments, the charge block 9000 can comprise four or fewer 
chambers, and in some other embodiments, the charge 
block 9000 can comprise six or more chambers. In some 
embodiments, the charge block 9000 can be generally 
smaller than the size of a deck of playing cards. For ex- 
ample, insome embodiments, the charge block 9000 can 
measure between about 2.25 inches (5,72 cm) to about 
2.5 inches (6,35 cm) by about 3.5 inches (8,89 cm), In 
some other embodiments, the charge block 9000 can be 
less than about 2.25 inches (5,72 cm) by about 3.5 inches 
(8,89 cm), In other embodiments, the charge block 9000 
can be greater than about 2.25 inches (5,72 cm), by about 
3.5 inches (8,89 cm). 

[0079] In some embodiments of the invention, the 
charge blocks 9000 can be arranged to substantially 
match the configuration of the bores 260 of the barrel 
250. Forexample, in some embodiments ofthe invention, 
where the bores 260 of the barrel 250 are positioned 
horizontally (1.е., the bores 260 of the barrel 250 are po- 
sitioned in a side-by-side arrangement), the charge 
blocks 9000 can be arranged horizontally and stacked 
horizontally. In other embodiments where the bores 260 
are positioned vertically (1.е., the bores 260 of the barrel 
250 are positioned successively on top of each other), 
the charge blocks 9000 can be arranged vertically, and 
multiple charge blocks 9000 can be stacked vertically. In 
some embodiments, by dropping charge blocks 9000 into 
position for firing successively, a fresh charge block 9000 
can replace an exhausted or partially exhausted charge 
block 9000. Other embodiments can be used in other 
applications, such as a light machine gun (squad weap- 
on), or a heavy machine gun (vehicle mounted), where 
various feeding arrangements (such as breech configu- 
rations that require feeding from the side or lifting the 
charge blocks from below) can be used. 
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[0080] In some embodiments, each charge within a 
charge block 9000 can be fired by its own firing pin. In 
some embodiments, once some or all charges are dis- 
charged, the charge block 9000 can be replaced with 
another charge block 9000 that is at least partially 
charged (e.g., includes at least one charge comprising a 
dischargeable projectile). In some embodiments, since 
each charge block 9000 is replaced after five shots or 
discharges, chamber overheating is not an issue. In 
some embodiments, because each charge block 9000 
is not reused, there is no requirement to withstand re- 
peated heavy pressures. In some embodiments, an or- 
dinary chamber mustbe robust enough to safely fire eve- 
ry cartridge used over the entire life of the barrel 250, 
perhaps many thousands of rounds, under any and all 
conditions. In some embodiments, the charge blocks 
9000 are used only once, and so can be thinner. In some 
embodiments, the charge blocks 9000 are disposable. 
In some embodiments, the disposability of the charge 
blocks 9000 can remove the issue of chamber overheat- 
ing, although in some embodiments, the problem of bar- 
rel heat remains. In some embodiments, barrel heat is 
less of a concern than chamber heat as it has little effect 
on function, but continuous firing could eventually result 
in reduced accuracy, bore erosion, ignition of flammable 
materials, etc. 

[0081] In some embodiments, the use of charge blocks 
9000 in a firearm system 10 can reduce the energy need- 
ed to operate the action ofthe firearm system 10. Insome 
embodiments, the charge blocks 9000 can slide into po- 
sition using the energy stored in the magazine spring 
1900. Іп some embodiments, the charge block 9000 сап 
be replaced once every five shots or less, with a total 
movement of only about 0.5 inch. Іп some embodiments, 
the motion is about 60 to 80 times less than whatis need- 
ed for the same five shots in a conventional weapon and 
the time required can be substantially equally less. 
[0082] In some embodiments, the charge block 9000 
can comprise a width of about 50.8mm, and a length of 
about 35mm. In some embodiments, the charge block 
9000 can comprise a thickness or height of about 
12.7mm. In some other embodiments, the width, length, 
and thickness or height of the charge block 9000 can be 
different than that illustrated. In some embodiments, the 
charge can be positioned substantially evenly spaced 
within the chamber block. For example, in some embod- 
iments, the charges can be positioned so as to include 
a center to center distance between the each adjacent 
charge block of about 9mm. Further, in some embodi- 
ments, the primer end of the charge block 9000 can in- 
clude a spacing of about 1.6mm between the primer end 
of each end positioned charge block 9000 and the edge 
of side edge of the charge block 9000. 

[0083] In some embodiments, each charge within a 
charge block 9000 can comprise at least one projectile 
9400, one or more propellants, and at least one primer 
charge. In some embodiments, the charge blocks 9000 
can comprise Kevlar or carbon fiber composites, provid- 
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ing very lightweightblocksthat сап be stronger than steel. 
In some embodiments, the charge blocks 9000 can be a 
generally flat rectangular shape enabling them to be 
stacked like pancakes into a magazine similar in size and 
shape to an ordinary box magazine (such as magazine 
1750 described earlier). In some embodiments of the in- 
vention, a magazine about the same length as an M16 
(i.e., about 7 inches (17,78 cm)) can be used. This type 
of magazine can hold as many as 70 shots, and can be 
no heavier than a conventional M16 magazine of this 
size. In some embodiments, the charge blocks 9000 can 
utilize a pre-assembled cartridge, such as a .22 WMR 
cartridge. This type of cartridge fires a projectile of similar 
diameter and weightto а .556 NATO round, but at a lower 
pressure and velocity. The lower pressure can allow the 
charge block 9000 to be machined from a light alloy such 
as an aluminum alloy, and are reloadable to facilitate 
developmentandtesting. Іп some embodiments, alloying 
elements can include other light weight metals, such as 
magnesium, copper, zinc, or chromium. In some further 
embodiments, heavier metals, such as iron (steel), zir- 
conium, tungsten, and other rare earth metals can be 
used. 

[0084] Some embodiments of the invention can in- 
clude a charge block 9000 with a charge that comprises 
one ormore reinforced bobbins and at least one pressure 
vessel. In some embodiments, an individual reinforced 
bobbin can be a self-contained segment comprising a 
pressure vessel of the charge block 9000 that enclosed 
aprojectile. Іп some embodiments, several different bob- 
bin types can be used. For example, FIG. 20C illustrates 
a cross-sectional view of a bobbin 9500 of a charge block 
9000 according to one embodiment of the invention. In 
some embodiments, the bobbin 9500 can comprise a 
"type 1" bobbin that can comprise rectangular flanges 
with recessed areas. Further, in some embodiments of 
the invention, the bobbin 9500 can comprise a "type 2" 
that can comprise a square, flat faced flange (i.e., with 
no recessed areas), and can otherwise comprise a struc- 
ture that is identical to the "type 1" bobbin. For example, 
FIG. 20D illustrates a perspective view of a bobbin 9600 
of a charge block 9000 according to one embodiment of 
the invention. Further, FIG. 20E illustrates a perspective 
view of a bobbin 9700 of a charge block 9000 including 
tapered edge 9710. In some embodiments, bobbins 
9600, 9700 can Бе coupled into an assembly forming a 
charge block. For example, FIG. 20F is a perspective 
view ofacharge block 9800 assembled using the bobbins 
of FIGS. 20D-20E in accordance with some embodi- 
ments of the invention. 

[0085] In some embodiments, the bobbin 9600 shown 
in FIG. 20D can comprise dimensions of about 13mm by 
14.5mm by 55mm. Further, in some embodiments, the 
wall of the bobbin 9600 can comprise a thickness of about 
2mm. In some embodiments, the bobbins 9500, 9600, 
9700 can include burst strengths of about 175,740 psi 
(12,12 Bar) In some embodiments, the bobbins 9500, 
9600, 9700 can comprise a main body including a primer 
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end and a projectile end. In some embodiments of the 
invention, bobbins can comprise a dumbbell shape. In 
some embodiments, the main body can comprise cylin- 
drical center sections, and can include one or more flang- 
es. Various types and shapes of flanges can be used 
depending on the characteristics of the propellant and 
one or more features of the firearm system 10. For ex- 
ample, in some embodiments, the bobbins can differ only 
in the flanges positioned at each end of the bobbin. As 
an example, in the cross-sectional view of the bobbin 
9500, the projectile 9400 is shown positioned in the pro- 
jectile end 9510, and the opposite end of the bobbin 9500 
comprises the primer end 9520. In some embodiments, 
the primer end 9520 can comprise a primer pocket with 
a flash hole. Further, the primer pocket can be coupled 
to a propellant chamber 9550 extending from the primer 
end adjacent to the primer pocket through at least a par- 
tial length of the bobbin 9500. In some embodiments, a 
projectile 9400 can be positioned within the bore of the 
bobbin 9500. In some embodiments, the projectile 9400 
can comprise a first end 9400a positioned adjacent to 
the propellant. Further, a second end 9400b can com- 
prise the projectile tip that extends towards the projectile 
end 9510 of the bobbin 9500. 

[0086] Some embodiments not forming part of the in- 
vention can include methods of manufacturing charge 
blocks 9000. In some embodiments, each bobbin for a 
charge block 9000 can include a fiber/epoxy composite 
reinforcement. In some embodiments, the bobbins 9500, 
9600, 9700 can comprise an anodized metal alloy. In 
some further embodiments, the anodized alloy bobbins 
are wound with a continuous strand of aramid or carbon 
fiber epoxy composite to form a strong reinforcement cyl- 
inder encasing the propellant chamber. In some embod- 
iments of the invention, bobbins (such as bobbins 9500, 
9600, 9700) comprising steel or steel-based alloy can be 
wet wound with a parallel orientation continuous filament 
aramid and/or carbon fiber polymer composite reinforce- 
ment cylinder to a specified diameter. In some embodi- 
ments, the cast fiber polymer composite main body of 
the charge block 9000 can add reinforcement and phys- 
ical protection to the imbedded reinforced bobbins. In 
some embodiments of the invention, after curing, rein- 
forced bobbins are assembled into an alignment jig. In 
some embodiments, the assembled set of bobbins is wet 
wrapped with two adjacent parallel orientation continu- 
ous filament aramid or carbon fiber polymer composite 
reinforcement bands to a specified thickness. In some 
embodiments, after curing, the assembled and aligned 
bobbin set can be removed from the jig and installed into 
a resin transfer precision die mold. 

[0087] In some embodiments of the invention, non-di- 
rectional fiber reinforced polymer can be pressure inject- 
ed into the evacuated mold to fill the spaces between 
and around the assembled bobbins, forming the edges, 
slots, grooves and other surface features. 

[0088] Some embodiments of the invention include 
methods to form reinforced bobbins by assembly togeth- 
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erin a die mold. In some embodiments, a charge block 
9000 can be fabricated using non-directional fiber rein- 
forced epoxy that is injected into a die mold to form a 
completed charge block 9000. In some embodiments, 
flanges comprising a metal alloy are exposed on each 
end, and all other exterior features are molded. 

[0089] In some embodiments of the invention, one or 
more castellation matching sockets can be incorporated 
(see for example FIGS. 19 showing castellations 9450). 
Some embodiments of the invention include charge 
blocks 9000 including recessed areas that interlock with 
matching raised bosses on a breech end 265 of the barrel 
250 and recoil shield 3300 when in battery. In some em- 
bodiments, tapered edges can help to ensure correct 
alignment of the charge block 9000 with the bores 260 
of the firearm system 10. In some embodiments, one or 
more castellations 9450 can fit matching sockets on ad- 
joining charge blocks 9000 to facilitate alignment and 
stacking. In some embodiments, charge blocks 9000 can 
snap together for rapid loading, but can be separated by 
the action for individual ejection within the firearm system 
10. In some embodiments, the castellations 9450 can 
also provide tactile confirmation of the orientation of the 
charge block 9000. Further, in some embodiments, 
asymmetric keyways can be added to one or more edges 
of the charge block near guide slots to help ensure correct 
orientation when loading. 

[0090] In some embodiments, each bobbin can be 
loaded with a primer, propellant and projectile. Intended 
for multi-bore firearms, charge blocks 9000 can be as- 
sembled from two or more bobbins (e.g., such as bobbin 
9600 or bobbin 9700). As a result, in some embodiments 
of the invention, the charge block 9000 can include one 
or more guides, slots, or grooves to facilitate loading, 
coupling, alignment, and transport within the firearm sys- 
tem 10 (e.g., such as when stored and transporting within 
the ammunition magazine 1750. For example, in some 
embodiments, the block body 9025 can comprise а least 
one guide rail slot 9150, and/or at least one feed groove 
9200 positioned in the sides 9125. Referring to FIGS. 19, 
20A-20B, in some embodiments of the invention, the 
charge block 9000 can comprise a plurality of feed control 
grooves 9200 positioned on each side of the charge block 
9000. For example, FIGS. 19 shows one example of a 
charge block 9000 including feed control grooves 9200 
positioned on each side of the chamber block (shown 
one side in the perspective view). In some embodiments, 
the feed control grooves can be slanted. For example, in 
some embodiments, the feed controls grooves can slant 
towards the projectile end of the charge block 9000. In 
this instance, with regard to the primer end feed control 
grooves 9200, the distance between the bottom edge of 
the primer end feed control grooves (at the bottom face 
of the chamber block) and the primer end of the charge 
block 9000 can be about 8 mm, and the distance between 
the top edge of the primer end feed control grooves (at 
the top face of the charge block 9000) and the primer 
end of the charge block 9000 can be about 5 mm. Further, 
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in regard to the projectile end feed control grooves 9200, 
in some embodiments, the distance between the bottom 
edge of the projectile end feed control grooves 9200 (at 
the bottom face of the chamber block) and the projectile 
end of the charge block 9000 can be about 2 mm, and 
the distance between the top edge of the projectile end 
feed control grooves 9200 (at the top face of the charge 
block 9000) and the projectile end of the charge block 
9000 can be about 5 mm. 

[0091] In some embodiments, as the charge block 
9000 is transported within the ammunition magazine 
1750, movement of the charge block 9000 can be guided 
by the at least one guide rail slot 9150. Further, in some 
embodiments, as the charge block 9000 is transported 
within the ammunition magazine 1750 into the receiver 
complex 2000, the at least one feed groove 9200 can 
facilitate feeding of the charge block 9000 into the feed- 
port 2500. Further, in some embodiments, the charge 
block 9000 can comprise an ejection ramp 9250 (shown 
in FIG. 20A) positioned on the sides 9125 to facilitate 
ejection of the charge block 9000 from the firearm system 
10. Further, in some embodiments, the recoil face 9135 
of the charge block 9000 can comprise one or more sur- 
faces or structures to facilitate coupling, alignment, and 
feeding of the charge block 9000 within the receiver com- 
plex 2000. For example, in some embodiments, the 
charge block 9000 can comprise at least one recessed 
area 9300 and atleast one tapered edge 9350 positioned 
adjacent the sides 9125. 

[0092] In some embodiments, coupling and alignment 
of charge blocks 9000 (e.g., to form a plurality of charge 
block 9050) can be facilitated by one or more surfaces, 
sides, and/or structures coupled to or integrated with the 
charge block 9000. For example, in some embodiments, 
the charge block 9000 can comprise at least one castel- 
lation 9450 extending from at least one of the surfaces 
9100. In some embodiments, multiple charge blocks 
9000 can be coupled to form a plurality of charge blocks 
9050. The plurality of charge blocks 9050 can provide a 
convenient storage of charge blocks 9000, and/or can 
enable a user to transport and load more than one charge 
block 900 into the firearm system 10. For example, FIG. 
20A illustrates a rear-side perspective view of a stack of 
charge blocks (plurality of charge blocks 9050) in accord- 
ance with some embodiments of the invention, and FIG. 
20B illustrates a front-side perspective view of a stack of 
charge blocks (plurality of charge blocks 9050) іп accord- 
ance with some embodiments of the invention. In some 
embodiments, the plurality of charge blocks 9050 can 
comprise two or more charge blocks 9000 that are at 
least partially coupled using the at least one castellation 
9450. 

[0093] In some embodiments, one or more charge 
blocks 9000 of the plurality of charge blocks 9050 can 
include atleast one projectile 9400. For example, insome 
embodiments, the charge block 9000 can comprise at 
least one projectile 9400 positioned in any one of the first 
chamber 9425a, the second chamber 9425b, the third 
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chamber 9425c, the fourth chamber 94254, or the fifth 
chamber 9425е. Insome other embodiments, the charge 
block 9000 can comprise two or more projectiles 9400. 
For example, in some embodiments, the charge block 
9000 can comprise а fully loaded charge block where а 
projectile 9400 is positioned in each of the chambers 
9425a, 9425b, 9425c, 9425d, and 9425e. Further, in 
some embodiments, the plurality of charge blocks 9050 
can be full charged when each of the charge blocks 9000 
comprise chambers 9425a, 9425b, 9425c, 9425d, 9425e 
that include a projectile 9400. 

[0094] In some embodiments, not forming part of the 
invention, the projectile 9400 can comprise any conven- 
tional bullet. Forexample, insome embodiments, the pro- 
jectile 9400 can comprise a conventional round, flat, or 
tipped nose bullet comprising conventional bullet mate- 
rials such as lead or copper. In other embodiments, the 
projectile 9400 can comprise a nose configured to pen- 
etrate and expand on impact. For example, in some em- 
bodiments, the projectile 9400 can comprise a soft-point, 
hollow-point, bronze-point, or open point expanding bul- 
let. їп some embodiments, the projectile 9400 can com- 
prise a lead alloy, such as a lead alloy hardened with 
antimony. Insome embodiments, the projectile 9400 can 
comprise a jacketed or semi-jacketed bullet. For exam- 
ple, in some embodiments, the projectile can comprise 
a copper-alloy or aluminum jacket. 

[0095] In some embodiments, a single charge block 
9000 or plurality of charge blocks 9050 can be positioned 
to be loaded into the firearm system 10 using the ammu- 
nition magazine 1750. For example, FIG. 21 illustrates a 
partially loaded ammunition magazine 1750 coupled to 
the firearm system 10 in accordance with some embod- 
iments ofthe invention. As shown, insome embodiments, 
the ammunition magazine 1750 can be at least partially 
loaded with charge blocks 9000 and positioned to be fed 
into the feedport 2500 of the receiver complex 2000 of 
the firearm system 10. In some embodiments, an oper- 
ator can install at least one charge block 9000 into the 
main housing 1760 of the ammunition magazine 1750 
coupled to the firearm system 10. In some embodiments, 
charge blocks 9000 can be fed into the receiver complex 
2000 at least partially using force applied by the maga- 
zine spring 1900. In some other embodiments, an oper- 
ator can manually feed charge blocks 9000 into the am- 
munition magazine 1750 as the charge block 9000 are 
fed into the feedport 2500. In some other embodiments, 
an operator can manually feed charge blocks 9000 into 
the feedport 2500 of the firearm system 10. 

[0096] In some embodiments of the invention, the fire- 
arm system 10 can discharge one or more projectiles 
9400. For example, in some embodiments, a projectile 
9400 can be discharged from any ofthe chambers 9425a, 
9425b, 9425c, 9425d, 9425e that include a projectile 
9400 (i.e., that are in a loaded state). Upon discharge, 
one or more projectiles 9400 exiting from a charge block 
9000 can travel out of the firearm system 10 through at 
least one bore positioned in at least one barrel 250. In 
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some embodiments, projectiles 9400 can be sequentially 
discharged from a charge block 9000 positioned in the 
firearm system 10. In other embodiments, more than one 
projectile 9400 can be discharged from the charge block 
9000 at substantially the same time. For example, in 
some embodiments, two or more projectiles 9400 can be 
discharged from the charge block 9000 at substantially 
the same time. Insome embodiments, all projectiles 9400 
of the charge block 9000 can be discharged from the 
charge block 9000 at substantially the same time. 
[0097] Some embodiments of the invention include a 
firearm system barrel 250, and methods of manufacture 
of the firearm system barrel 250. Some embodiments of 
the invention include a multi-bore, selective-fire, high ca- 
pacity firearm system 10. 

[0098] The firearm system 10 comprises multiple 
bores within a single barrel. In some embodiments, the 
bores can be arranged planar and parallel in a vertical 
array. In some other embodiments, the bores can be ar- 
ranged planar and parallel in a horizontal array. For ex- 
ample, FIG. 22 illustrates a barrel 250 of the firearm sys- 
tem 10 in accordance with some embodiments of the 
invention. Іп some embodiments, the barrel 250 can com- 
prise a barrel body 255 including bores 260 through which 
a projectile 9400 can enter from the charge block 9000 
and exit the firearm system 10. The example embodiment 
shown in FIG. 22 includes a total of five bores 260 stacked 
vertically. Other embodiments of the invention can in- 
clude more or less numbers of bores 260. For example, 
some embodiments can comprise four bores 260 or less 
than four bores 260. Other embodiments can include six 
or more bores 260. Further, in some embodiments, the 
bores 260 can be arranged side-by-side horizontally. 
[0099] In some embodiments of the invention, the bar- 
rel 250 can include lightweight arrangements with a hard 
steel core and a complex cast outer housing (for cooling 
and structural support). For example, some embodi- 
ments of the invention include a barrel 250 that can com- 
prise an inner core of hard steel, through which the bores 
260 pass. In some embodiments, the inner core is em- 
bedded in a cast light alloy casing. For example, some 
embodiments of the invention comprise a barrel 250 that 
comprises an inner core with bores 260 comprising steel 
or steel-based alloy, or nickel or nickel-based alloy (e.g., 
including beryllium nickel) that is embedded in a cast light 
alloy casing comprising an aluminum-based alloy. 
[0100] Some embodiments not forming part of the in- 
vention include methods of barrel fabrication using a 
process that includes the use of commercially available 
computer-controlled electrical discharge milling (herein- 
after "EDM"). EDM is extremely accurate and induces 
virtually no stress into the work piece. This can eliminate 
a major constraint of the existing lathe-based boring 
methods (such as turning, boring, drilling, milling, etc.), 
and can permit great flexibility in barrel design. Tradition- 
al methods of barrel fabrication require a symmetrical 
cylindrical barrel blank, subsequent stress relief, bore 
drilling, further stress relief, rifling, and additional stress 
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relief, followed by a limited amount of exterior machining. 
In some embodiments of the invention, barrels of almost 
any configuration and material can be fabricated, stress 
relieved, and then finally bored and rifled. Because the 
EDM machining induces virtually no stress in the barrel 
250, straight bores 260 can be made and aligned. Ми!- 
tiple bores 260 bring the power and ammunition capacity 
of several single-bore rifles together into one weapon 
with little, if any, weight penalty. For example, іп the case 
of five bores 260 shown in the example embodiment of 
FIG. 22, the power of five guns can be achieved with a 
weight of one traditional weapon. 

[0101] In some embodiments of the invention, projec- 
tiles 9400 that have been discharged can exit the charge 
block 9000 and enter at a bore 260 of the barrel 250 of 
the firearm system 10 prior to exit гот the firearm system 
10. The bores 260 and their entry and exit of the barrel 
250 can be seen more clearly in FIGS. 23 and 24, and 
can comprise a first bore, 260a, a second bore 260b, a 
third bore 260c, a fourth bore 260d,, and a fifth bore 260e. 
For example, FIG. 23 illustrates a breech end 265 of the 
barrel 250 of FIG. 22 in accordance with some embodi- 
ments of the invention, and FIG. 24 illustrates an end of 
the barrel 250 of FIG. 22 including a muzzle 270 in ac- 
cordance with some embodiments of the invention. In 
some embodiments, the breech end 265 of the barrel 
250 can comprise a face 268 that includes one or more 
channels or conduits for transport of gases and other 
vapors. In some embodiments of the invention, one or 
more of the bores 260 of the breech end 265 can com- 
prise опе or more gas conduits at least partially encircling 
at least one of the bores 260. For example, in some em- 
bodiments, one or more of the bores 260 of the breech 
end 265 can include gas rings 5230 at least partially en- 
circling one or more of the bores 260. Further, in some 
embodiments, the face 268 of the breech end 265 can 
comprise one or more vent channels (vents 5225) ex- 
tending from the one or more gas conduits and/or gas 
rings 5230. In some embodiments, one or more of the 
vents 5225 can extend to the edge or the face 268. Fur- 
ther, in some embodiments, the gas ring 5230 can include 
a diameter that is greater than the outer diameter of the 
forcing cone 5220 of the breech end 265 (see FIG. 14) 
so that the gas ring 5230 can be positioned to exhaust 
gases from and away from the bores 260. In some em- 
bodiments, the profile of the gas rings 5230 can be 
shaped to provide improved gas flow and/or to enable 
the use of various manufacturing techniques. In some 
embodiments, the profile of the gas rings 5230 can be 
curved or rounded. In some further embodiments, the 
profile of the gas rings 5230 can comprise a groove-like 
cross-section. In some other embodiments, the profile of 
the gas rings 5230 can comprise a square or rectangular 
cross-section. 

[0102] Some embodiments not forming part of the in- 
vention, include a method of assembly ofthe firearm sys- 
tem 10. For example, FIG. 25 illustrates an assembly 
readiness process for the firearm system 10. In some 
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embodiments, the firearm system 10 of FIGS. 1-3 can 
comprise a modular assembly 10000, including assem- 
bly starting from a bare receiver (shown as receiver step 
10100). In some embodiments, the assembly process 
can proceed with pressing in brushing locating pins, and 
inserting spring followers, feed control rebound springs, 
and rebound spring set screws. Further, from an open 
(forward) end of receiver 4000, the operator can slide the 
feed control carriage 5200 into corresponding receiver 
grooves until seated against rebound spring followers. 
The assembly can proceed with assembly of right and 
left-side plates. For example, the step of right-side plate 
10200 can include an operator sliding a compression 
spring onto a loading ratchet shaft, inserting the ratchet 
with spring into side plate, and repeating for a second 
ratchet. Further, the assembly can comprise installing 
the ratchet lever into the side plate, and ensuring ends 
are engaged with both loading ratchet shafts. The oper- 
ator can install pivot screws, insert a detent compression 
spring and detent pin, and repeat for a second detent 
pin. Further, the assembly can comprise installing a load 
knob glide track, load knob, load knob glide pad and glide 
pad screw. The operator can then fasten the assembled 
right side plate 425 to the receiver 4000, and link the load 
knob to the feed control carriage 5200 with the load knob 
screw. The operator can continue assembly ofthe firearm 
system 10 by proceeding with an assemble left side plate 
10300, and can install recoil shield glide pads, insert a 
magazine follower finger compression spring and cam 
lever latch pin, and install follower a finger and finger 
pivot pin. In some embodiments, the operator can pro- 
ceed with a continue receiver assembly (step 10400), 
and place an action cam 5200 transversely within the 
receiver 4000, while engaging camshaft timing pins with 
respective feed control carriage bridge 5205 timing slots. 
In some embodiments, the operator can position a cam- 
shaft against a cam brushing with the cam lever directly 
opposite the feed control carriage bridge 5205. The op- 
erator can place a recoil shield 3300 within the feed con- 
trol carriage 5200 with recoil face oriented toward the 
forward (open) end of the receiver 4000, and with return 
spring holes 3380 visible. The operator can position the 
recoil shield 3300 against the camshaft 5425, and install 
the recoil shield return leaf spring. An installation of a 
right side plate 425 (step 10500) can proceed with the 
operator placing the cam lever slot over the cam lever 
5500, and positioning the right side plate 425 onto the 
receiver 4000 over the recoil shield 3300 and camshaft 
5425. The operator can then push and hold fully to the 
rear to preload recoil shield return spring, and install fas- 
teners. Іп some embodiments, proceeding with a forward 
receiver step 10600, the operator can fasten upper and 
lower the halves of the forward receiver 300 together 
over the breech end 265 of the barrel 250, ensuring the 
barrel bosses are fully seated in forward receiver 300 
section of the receiver complex 2000. The operator can 
place the firing pin return spring into the return spring 
pocket in the receiver 300, and insert the firing pin through 
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return spring and into Ше receiver and action until the 
firing pin flange contacts the return spring. The operator 
can repeat for all firing pins 10700. In some embodi- 
ments, the operator can proceed with a striker array step 
10800 where the operator can thread the striker coil as- 
sembly 3000 into the striker coil plate 3150. The operator 
can insert the striker spring 3110 and striker 3160 into 
the coil assembly 3000, repeat with remaining coils 3050 
and strikers 3160, and fasten the assembled array to 
receiver 4000 atop firing pin flanges. 

[0103] In some embodiments, a receiver annex and 
buttstock step 10900 includes threading the stock tube 
1300 into receiver annex 5000, and sliding the stock 
adapter over the tube to engage with receiver annex 
5000. The operator can fasten the conduit adapter to the 
electronic chassis 1200 and insert the assembly into the 
stock adapter. In some embodiments, the operator can 
then align the buttplate with the receiver annex 5000, 
fasten it to the stock tube 1300 and electronics chassis 
1200, and install a conduit lock screw. In some embod- 
iments, the operator can install circuit board mounting 
grommets into electronics chassis 1200, fasten coil driver 
and controller circuit boards on opposite sides of mount- 
ing grommets (driver board 1470 and trigger board 1410), 
with the coil driver board 1470 to the right, the trigger 
controller board 1410 to the left, and electronic chassis 
1200 in between. 

[0104] In some embodiments, the operator can fasten 
the driver board cover to electronic chassis 1200, fasten 
the action rod mounting bracket to the receiver annex 
5000, and insert a spring nut compression spring and 
action rod spring nut into mounting bracket. In some em- 
bodiments, the operator can then proceed to assemble 
the slide action rod expansion spring onto action rod, 
install a rod spring anchor screw, slide the action rod 
through mounting bracket and rod spring nut, thread the 
action rod spring into rod spring nut three turns, and 
thread the action rod thumb pad 475 onto action rod. 
Proceeding with the trigger housing step 11100, in some 
embodiments, the operator can fasten the trigger guard 
560 to the trigger housing 545, temporarily position the 
pistol grip 500 on the trigger housing 545, and press the 
setswitch and trigger switch circuit boards into respective 
mounts and fasten mounts to trigger housing 545. 
[0105] In some embodiments, the operator can pro- 
ceed with trigger assembly and installation in step 11100 
by inserting set switch and trigger switch impulse pistons 
into respective pockets in trigger body 620. In some em- 
bodiments, the operator can cover both with a duplex 
leaf spring, and fasten the spring to trigger 600. The op- 
erator can then insert a trigger rebound spring into trigger 
housing 545, and slide the trigger body 620 through a 
slot in the housing 545. In some embodiments, the op- 
erator can then rotate the trigger to preload rebound 
spring, and install the pivot bolt. In some embodiments, 
using the wiring harness step 11200, the operator can 
pass the pigtail from control board and reset switch 
through the conduit, the receiver annex access port, the 
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trigger housing 545 and the pistol grip 500. Further, in 
some embodiments, the operator can pass the trigger 
and reset switch pigtails through receiver annex access 
port and conduit to the control board. In some embodi- 
ments, the operator can then pass striker coil leads 
through conduit to driver board output pigtail, and pass 
the striker coil common through the access port, trigger 
housing 545, and pistol grip 500. With harness 575 in 
place, the operator can temporarily separate the pistol 
grip 500 from the trigger housing 545. 

[0106] In some embodiments, in the modules step 
11300, the operator can position the receiver an- 
nex/buttstock assembly over the striker array and fasten 
securely to receiver 4000. The operator can fasten the 
trigger housing 545 to the assembled receiver/receiver 
annex 5000, fasten the pistol grip 500 to the trigger hous- 
ing 545, connect the harness 575 to an external power 
port socket, and fasten the socket to the pistol grip 500. 
Further, in some embodiments, the operator can position 
the optics rail 950 along the top of the receiver complex 
2000, andfasten the rail 950 loosely to the receiver annex 
5000. In some embodiments, the operator can position 
the forward receiver 300 and barrel 250 assembly into 
the receiver/receiver annex assembly, and loosely fasten 
the forestock Picatinny rail 850 and receiver 4000 to the 
forward receiver 300. In some embodiments, the opera- 
tor can then fasten the optics rail 950 and receiver 4000 
to the forward receiver 300, and fasten the forestock Pica- 
tinny rail 850 to the trigger housing 545. The operator 
can then torque to specified values all fasteners, and 
attach the control board cover to electronic chassis 1200. 
[0107] Some embodiments not forming part of the in- 
vention include an assemble magazine step 11400 
where an operator can fasten at least one quick release 
latch 1790 to base ring 1840 coupled to the main housing 
1760 at one end of ammunition magazine 1750. Insome 
embodiments, the operator can slide a magazine spring 
1900 over a magazine follower spring guide cup to posi- 
tion the magazine spring 1900 in the main housing 1760. 
In some embodiments, the operator can position the fol- 
lower on the magazine guide rails, and press the maga- 
zine spring 1900 and follower entirely through the main 
housing 1760 until follower contacts end stops. In some 
embodiments, the operator can then slide the magazine 
end cap guide cup into the protruding compression mag- 
azine spring 1900, and preload the magazine spring 1900 
by pressing the end cap into the main housing 1760, and 
install fasteners. Finally, in some embodiments, the op- 
erator can proceed with an install magazine step 11500, 
and push the magazine 1750 fully into the receiver load- 
ing port (feedport 2500) until the base ring 1840 contacts 
the receiver 4000 and the quick release latches 1790 
click into position. 

[0108] In some embodiments of the invention, in order 
to propel one or more projectiles (such as projectile the 
9400) when discharging the firearm system 10, the fire- 
arm system 10 can be coupled to an ammunition assem- 
bly such as magazine 1750. In some embodiments, the 
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аттип оп assembly can be prepared using one ог 
more charge blocks 9000 (shown in FIG. 19 and de- 
scribed earlier). In some embodiments, the charge blocks 
9000 can be prepared from conventional ballistic mate- 
rials including for example propellant, primer, а housing 
(such as the the block body 9025), and at least one pro- 
jectile such as projectile 9400. A method of assembly of 
at least one charge block 9000 is shown in FIG. 26, illus- 
trating an ammunition assembly step 15000 in accord- 
ance with some embodiments of the invention. In some 
embodiments ofthe invention, the ammunition assembly 
step 1500 can proceed as a charge block assembly 
15100 step, in which single or multiple charge blocks 
9000 can be prepared by loading into a conventional am- 
munition press. In some embodiments, the ammunition 
assembly 1500 can comprise a primer set press-in step 
15200. For example, in some embodiments, one or more 
primer charges can be assembled into one or more of 
the plurality of chambers 9425 of a charge block 9000. 
In some embodiments, primer charges are loaded into 
all empty primer pockets. For example, in some embod- 
iments, primer can be loaded into all of the chambers 
9425a, 9425b, 9425c, 9425d, 9425e. In some embodi- 
ments, the primer is used to initiate ignition of a propel- 
lant, which is assembled into the charge block 9000 dur- 
ing the propellant charge set 15300. During this step, a 
measured quantity of selected propellant can be loaded 
into empty propellant chambers 9425а, 9425b, 9425с, 
9425d, 9425e. Further, one or more projectiles 9400 can 
be selected and loaded into at least one of the plurality 
of chambers 9425 of a charge block 9000 during a press- 
in projectiles step 15400 to prepare the loaded charge 
block 9000 in step 15500. In some embodiments, the 
ammunition assembly step 15000 can include single 
charge block assembly step 15600 and/or a multi-stack 
charge block assembly 15700. For example, in step 
15600, fully or partly loaded charge blocks 9000 can be 
independently inserted into the firearm system 10. In 
some further embodiments of the invention, step 15700 
can comprise assembly of charge blocks 9000 that can 
be snapped together (orotherwise attached to each other 
or to a support structure) prior to loading into the firearm 
system 10 to facilitate the loading process. Example em- 
bodiments of assemblies of charge blocks of this type 
can be seen in FIGS. 20A-20B. In this instance, pre-as- 
sembled batteries of charge blocks 9000 can be correctly 
orientation to one another and can be inserted as a unit 
(plurality of charge blocks 9050) into the firearm system 
10. 

[0109] In some embodiments of the invention, prior to 
discharging the firearm system 10, an operator can pro- 
ceed with at least one operation procedure to check or 
monitor of at least one component of the firearm system 
10 and/or to configure the firearm system 10 to a readi- 
ness to fire state. For example, FIG. 27 illustrates a fire- 
arm system 10 start up and readiness to fire procedure 
in accordance with some embodiments of the invention. 
In some embodiments, the operator, with the firearm sys- 
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tem 10 provided, can proceed with operator procedure 
20000 by performing an initial assessment of the firearm 
system 10 (shown as assess system step 20100). In 
some embodiments, the assess system step 20100 can 
include an assess system condition to ensure action is 
locked-open, ensure safety is in the "safe" position. In 
some embodiments, the operator can then connect a 
power cable to the power port 590 to provide external 
power, and can then load ammunition into the firearm 
system 10. In some embodiments, the operator can pro- 
ceed with an activate load knob step 20200. Further, in 
some embodiments, the operator can proceed with load 
ammunition step 20300. In some embodiments, the op- 
erator can activate the load knob in step 20200 by pulling 
the load knob 400 fully to the rear until a "click" (or other 
noticeable feedback) is felt. Ammunition loading can pro- 
ceed by inserting individual or pre-assembled groups of 
charge blocks 9000 into the loading port (feedport 2500) 
of the receiver 4000. Subsequently, in some embodi- 
ments, the operator can proceed with release load knob 
step 20400. An operator can then grasp the firearm sys- 
tem 10 using a grasp pistol grip step 20500, and ready 
the firearm system 10 to fire by executing the release 
safety step 20600. 

[0110] In some embodiments of the invention, the fire- 
arm system 10 can be operated in using an operator se- 
lectable single-action mode, a semi-automatic action 
mode, and/or in an automatic action mode. FIG. 28A il- 
lustrates a semi-automatic operational process of the 
firearm system 10 of FIGS. 1-3 in accordance with some 
embodiments of the invention. In some embodiments, 
the semi-automatic mode of operation of the firearm sys- 
tem 10 can comprise a semi-auto process 30000 that 
can proceed as a series of steps using one or more con- 
trollers of the firearm system 10. 

[0111] Some embodiments include a separate firing 
pin, anelectromagnetic striker, and a drive transistor pro- 
vided for each bore. In some embodiments of the inven- 
tion, a single operator controlled trigger 600 can activate 
alternately one of a pair of normally open single pole sin- 
gle throw momentary tactile micro switches. In some em- 
bodiments of the invention, when the trigger 600 is for- 
ward, one switch is held closed and completes a circuit 
to charge a capacitor, and the other switch remains open. 
In some embodiments, as the operator pulls the trigger 
600 to the rear, the closed switch opens first, and then 
the other switch closes. 

[0112] In some embodiments of the invention, the ca- 
pacitor discharges through the closed switch, a resistor, 
and an optoisolator to define a single, reliable, consistent 
square-wave pulse ofintended potential and duration. In 
some embodiments, the clean pulse can then serve to 
directly control the switching of the solid state relay, and 
simultaneously stimulate the controller. The controller 
can then sequentially direct a signal to enable each drive 
transistor in turn, advancing one step per pulse until the 
series is complete, then immediately or promptly reset- 
ting. 
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[0113] In some embodiments ofthe invention, the solid 
state relay, various drive transistors and associated elec- 
tromagnetic strikers can be coupled in series parallel with 
the high energy DC power source. In some embodi- 
ments, the synchronous switching ofthe solid state relay 
in combination with one of the various drive transistors 
can direct a clean high current pulse to the electromag- 
netic striker coupled to that particular drive transistor. 
Thus, in some embodiments, each trigger 600 pull pulses 
only one electromagnetic striker at a time, advancing 
through the sequence until all the various strikers have 
been pulsed in the order of their respective positions in 
a desired sequence. In some embodiments, enabled by 
the final pulse of the sequence, the controller can imme- 
diately reset to its initial state. In some embodiments of 
the invention, the reset signal can activate an action elec- 
tro-activator to replace an emptied or partially emptied 
charge block with a fresh one. 

[0114] In some embodiments of the invention, each 
electromagnetic striker contains a solenoid which con- 
verts the high current pulse into a temporary magnetic 
field. In some embodiments, a pair of linear, cylindrical 
iron cores within the solenoid (one stationary and the 
other dynamic) can be separated by an air gap and a 
compression spring. In some embodiments, the pres- 
ence of the magnetic field converts the two cores into 
temporary magnets of opposite polarity across the air 
gap. In some embodiments, under the influence of the 
magnetic field, the dynamic core can move to close the 
air gap, compressing the spring. Further, in some em- 
bodiments, absent the magnetic field, the compressed 
spring can expand, accelerating the dynamic core to 
strike the corresponding firing pin. 

[0115] Referring to the semi-automatic process 30000 
of FIG. 28A, in some embodiments, the firearm system 
10 can include at least one circuit designed for semi-auto 
multi-bore firearms such that each trigger 600 pull dis- 
charges one of the various bores 260 in a set order until 
all have been discharged. Further, as part of the semi- 
automatic process 30000, some embodiments include a 
mains 30050 comprising a dual voltage power supply 
with common ground. In some embodiments, mains 
30050 can include a high voltage (+36-54МОС) side to 
energize electromagnetic strikers and a low voltage 
(+11-14VDC) side to power the electronics of the firearm 
system 10. Further, some embodiments include a man- 
ual reset 30100. In some embodiments, a normally 
closed single pole single throw momentary switch can 
be wired to interrupt power to the front end (trigger circuit) 
resulting in a power on clear ("РОС") reset (shown as 
power on clear 30150) to an initial state in the firing se- 
quence. Further, in some embodiments, it can route pow- 
er to a phototransistor within an optoisolator. 

[0116] Insome embodiments of the invention, the pow- 
er on clear 30150 includes an RC circuit that provides a 
positive signal level pulse to reset terminal of a 4017 con- 
troller to ensure initial state condition on start up or man- 
ual reset. Some embodiments include a +5VDC power 
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supply 30200 that can comprise a 11-14VDC input, 
+5VDC output, and provides regulated power to the front 
end. 

[0117] Some embodiments of the invention include a 
mechanical trigger forward 30250. In some embodi- 
ments, an operator controlled mechanical trigger 600 is 
normally held in the forward position by a trigger rebound 
spring. Іп some embodiments, the mechanical trigger for- 
ward 30250 controls a pair of single pole single throw 
momentary switches. Іп some embodiments, one switch 
is held closed when in forward position, and the other 
switch remains open. 

[0118] Some embodiments of the invention include a 
charge capacitor 30300. Іп some embodiments, a closed 
forward-trigger switch completes the circuit from the pow- 
er supply to a charge capacitor in the front end. In some 
embodiments, a pull down resistor ensures a ground 
state of circuit absent intended charge voltage. In some 
further embodiments, a series resistor value regulates 
capacitor charge time. 

[0119] Some embodiments include a trigger pull mech- 
anism 30350. Some embodiments include an operator 
controlled motion of the mechanical trigger 600 from the 
forward position ("charge" switch closed, "discharge" 
switch open) to the rearward position ("charge" switch 
open, "discharge" switch closed) with a segment within 
the range of motion where both switches are open. In 
some embodiments, the firearm system 10 can be con- 
trolled so that at no point in the range of motion is it pos- 
sible for both switches to be closed simultaneously. 
[0120] Some embodiments include a capacitor dis- 
charge 30400. In some embodiments, once the "trigger 
pull" closes the "discharge" switch, the charged capacitor 
can discharge through the switch, current limiting resistor 
and LED within optoisolator to ground. 

[0121] Some further embodiments include a time func- 
tion 30450. In some embodiments, when connected to 
ground between the "discharge" switch and a current lim- 
iting resistor, the value of the timing resistor controls the 
discharge rate of capacitor, and therefore the output 
pulse duration. 

[0122] Some embodiments include an optoisolator 
30500 comprising a light emitting diode proximate to a 
phototransistor. In some embodiments, the light emitting 
diode can be energized by a timed discharge of a trigger 
capacitor that illuminates the phototransistor, and can 
enable current flow through the phototransistor only 
when illuminated by LED. In some embodiments, the op- 
toisolator 30500 can electrically isolate +5VDC trigger 
circuit from +12VDC (nom.) controller, driver and SSR 
circuits. Further, in some embodiments, the optoisolator 
30500 can directly translates a +5V signal level pulse 
from the trigger 600 into a +12V pulse of sufficient current 
to directly enable SSR transistor, and to simultaneously 
stimulate the clock input of a controller (such as synchro- 
nous decade counter 4017 I/C shown as controller 
30550.) 


[0123] In some embodiments, the controller 30550 can 
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be utilized to individually enable the various drive tran- 
sistors in a predetermined repeating sequence. For ex- 
ample, referring to FIG. 28B, showing а schematic of 
decade counter 30990, in some embodiments, this can 
function in conjunction with the solid state relay to control 
the timing and distribution of the heavy current pulses 
required to operate the electromechanical strikers. In 
some embodiments, the decade counter 30990 can illu- 
minate the annunciators 1425 to display the changing 
status of the system. 

[0124] Some embodiments include a current limiting 
resistor (in some embodiments, 4700) 30600. In some 
embodiments, the controller output current is insufficient 
to directly enable a drive transistor. In some embodi- 
ments, a high gain Darlington power transistor can be 
provided to boost current. Insome embodiments, the cur- 
rent limiting resistor on the controller output can be used 
to adjust the Darlington output to properly bias the 
TIP35NPN bipolar drive transistor (shown as 30650). In 
some embodiments, the Darlington NPN transistor 
30650 can be required to boost signal level controller 
output (<10mA) to ~ 1.0ADC needed to properly bias a 
TIP35NPN drive transistor 30700.) 

[0125] In some embodiments of the invention, the pow- 
er transistor ТІРЗБМРМ 30700 can act аз a switch to 
route high current pulse from a solid state relay to a par- 
ticular electromagnetic striker. In some embodiments, 
conduction can be enabled by a boosted signal output 
from the controller, synchronous with the solid state relay 
on the positive transition of the pulse. 

[0126] Some embodiments of the invention include a 
solid state relay 30750. In some embodiments, a heavy 
duty 75A switching transistor can be directly controlled 
by the +12VDC output pulse from the trigger circuit. In 
some embodiments, conduction is enabled on the posi- 
tive transition of the pulse, and disabled on the negative 
transition. In some embodiments, the solid state relay 
30750 can be wired in series with high voltage power 
supply, the various electromagnetic striker solenoids and 
their associated drive transistors. In some embodiments 
of the invention, a conventional ultra-fast clipping and 
clamping freewheeling diode is employed to eliminate 
any "ringing" or reverse currents due to the collapse of 
the magnetic field generated by the solenoid at the neg- 
ative transition of the pulse. 

[0127] In some embodiments, solenoid 30800 can in- 
clude two parallel coils of 28 СЕ! соррег magnet wire, 
680 turns each, with a combined DC resistance of 2.80, 
operating at +56VDC with a current of 20А, and resulting 
in MMF 27.2k amp-turns. In some embodiments, when 
energized, the dynamic core (striker) can move to close 
the air gap, compressing striker spring. In some embod- 
iments, a de-energized striker is released to impact the 
firing pin. 

[0128] In some embodiments of the invention, a dy- 
namic core 30850 can comprise a mild steel cylindrical 
mass accelerated by low-magnetic stainless-steel striker 
spring. In some embodiments, the dynamic core 30850 
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can rest against firing pin flange when inactive, and can 
be contained within a sealed tubular solenoid bobbin. In 
some embodiments, a clearance between the core and 
bobbin can permits airflow around the core to reduce 
friction and other resistance when in motion. In some 
embodiments, a co-axial suspension with a powerful 
magnetic field prevents contact with bobbin tube when 
solenoid is energized, further reducing friction. In some 
embodiments, full compression of the striker spring is 
needed to accelerate the core to sufficient velocity to suc- 
cessfully ignite a primer. In some embodiments, an un- 
compressed striker spring holds the core (striker) in a 
neutral position at all times except when in actual oper- 
ation, precluding unintended discharge. In some embod- 
iments, sealed construction prevents liquid or particulate 
intrusion due to external conditions, ensuring reliability. 
[0129] Some embodiments include firing pin 30900. In 
some embodiments, this transmits impact energy from 
electromagnetic striker to the charge block primer, initi- 
ating ignition of the propellent charge and discharging 
the firearm. In some embodiments, a large flange on the 
striker end of the firing pin is confined within a pocket in 
the receiver limits the range of motion. In some embod- 
iments, it is held in a neutral position away from primer 
by a return spring. In some embodiments, a ball near the 
primer end of the firing pin rides in a matching socket in 
the rear face of the recoil shield 3300, and can prevent 
binding due to motion of the recoil shield 3300 and main- 
tain precise alignment of the firing pin tip. In some em- 
bodiments, an O-ring within recoil shield socket can help 
to prevent liquid or particulate intrusion into action. 
[0130] In some embodiments, a current limiting resis- 
tor tied to #5 output 30950 (the output of the controller) 
correctly biases small signal switching transistor 
2N2222A (voltage follower), increasing current available 
to operate an RC circuit, and isolating the input to 
2N2222A transistor. Some embodiments also include a 
voltage follower 3096. In some embodiments, the RC 
circuit 30975 (time control) produces a short pulse to the 
reset input of the controller, resetting the controller to the 
initial state and energizing the @ output of the controller, 
illuminating the green "ready" LED in the annunciator dis- 
play. 

[0131] In some embodiments of the invention, the fire- 
arm system 10 can include at least one selective fire op- 
eration. For example, FIG. 29 illustrates a selective fire 
operational process of the firearm system 10 of FIGS. 
1-3 in accordance with some embodiments of the inven- 
tion. In some embodiments, the operator can utilize a 
selector switch step 40225 to select a firing mode of the 
firearm system 10. For example, in some embodiments, 
the operator can select a "О" position for semi-automatic 
fire. In some further embodiments, the operator can se- 
lect a "1" position for a burst fire operation of the firearm 
system 10. In some other embodiments, the operator can 
select a "2" position for a fully automatic operation of the 
firearm system 10. Further, in some embodiments, the 
selector switch 40225 can also be used to select a "3" 
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position for a power shot mode where the firearm system 
10 can discharge a plurality of projectiles 9400 at sub- 
stantially the same time. For example, in some embodi- 
ments, the firearm system 10 can discharge two or more 
projectiles 9400 that can be fired at substantially the 
same time. In some other embodiments, where the se- 
lector switch 40225 can be used to select a "4" position 
to enable the firearm system 10 to be operated in a power 
shot full mode. While in the power shot full mode, the 
firearm system 10 can discharge all projectiles 9400 from 
a charge block 9000 at substantially atthe same time. 

[0132] In some embodiments of the invention, after an 
operator selects a firing mode using the selector switch 
step 40225, the firearm system 10 can proceed with a 
selective fire process 40000. In some embodiments of 
the invention, the charge-cap process step 40025 can 
comprise charging of atleast one firing capacitor. Insome 
embodiments, following an open step 40050 and pull step 
40075, the firearm system 10 can include a capacitor 
discharge step 40100. In some embodiments, following 
an optoisolator step 40125, the firearm system 10 can 
proceed with a pulse step 40150. Further, in some em- 
bodiments, after a fire control switch step 40175, and 
check for a selector switch step 40225 set to mode "0", 
the firearm system 10 can proceed to a fire control board 
step 40210 if the selector switch 40225 is not setto mode 
"0". Further, in some embodiments, the firearm system 
10 can then proceed to a controller/sequencer step 
40375, or the firearm system 10 can proceed directly to 
the controller/sequencer step 40375 ifthe selector switch 
40225 is зе to mode "0". In some embodiments, after a 
firing pulse is directed to forward to driver Я || іп se- 
quence step 40400, the firearm system 10 can proceed 
with steps through a 470 ohm-SMT step 40425, Darling- 
ton NPN step 40450, TIP transistor step 40475, and Volt- 
age (pwr/batt) step 40500. In some embodiments, the 
firearm system 10 can then proceed to an energize coil 
step 40525, and finally a striker to firing pin step 40550. 
[0133] Some embodiments not forming part of the in- 
vention can comprise one or more controllers for oper- 
ating and/or monitoring one or more components of the 
firearm system 10. In some embodiments, at least one 
controller can control and operate one or more firing pins 
within the firearm system 10. Further, for example, in 
some embodiments, at least one controller can control 
the firing and firing sequence of one or more charges 
within the charge block 9000. For example, FIGS. 30-33 
illustrate various circuit diagrams that can operate to con- 
trol at least one function of the firearm system 10. In some 
embodiments, one or more of the circuits shown in the 
circuit diagrams of FIGS. 30-33 can operate independ- 
ently. In other embodiments, at least two or more of the 
circuits shown in the circuit diagrams of FIGS. 30-33 can 
operate together, either serially, or in parallel. For exam- 
ple, FIG. 30 illustrates aschematic ofa logic control circuit 
of the firearm system 10 of FIGS. 1-3 in accordance with 
some embodiments of the invention. Further, FIG. 31 il- 
lustrates a schematic of a solid-state relay control circuit 
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of the firearm system 10 of FIGS. 1-3 in accordance with 
some embodiments of the invention. Further, FIG. 32 il- 
lustrates a schematic of a trigger control circuit of the 
firearm system 10 of FIGS. 1-3 in accordance with some 
embodiments of the invention, and FIG. 33 illustrates a 
schematic of a driver control circuit of the firearm system 
10 of FIGS. 1-3 in accordance with some embodiments 
of the invention. 

[0134] Referring to FIG. 30, illustrating a schematic of 
a logic control circuit 50000, in some embodiments, the 
logic control circuit 50000 can be embodied in a 16 pin 
chip that functions as a counter divider. In some embod- 
iments, the logic circuit can count up based on an input 
from the front end, and can pass a firing pulse, and illu- 
minate an LED. The visual illumination can let an operator 
know which coil is getting ready to fire. In some embod- 
iments, every time the logic control circuit 50000 receives 
a pulse, it can step up to the next position. In some em- 
bodiments, using this process, the firearm system 10 can 
enable an operator to progressively fire one, two, three, 
four, and five, where the five is the reset, and where the 
firearm system 10 can pass from a high state back to the 
reset which repeats the process to enable an operator 
to repeated progressively fire. In other embodiments, a 
more fully-featured operator interface such as a graphical 
user interface can be used. 

[0135] Referring to FIG. 31, illustrating a schematic of 
a solid-state relay control circuit 60000 of the firearm sys- 
tem 10, in some embodiments of the invention, the relay 
control circuit 60000 can function as the primary heavy- 
current switching component of firearm system 10. Bi- 
ased directly by the pulsed output of the trigger control 
circuit 70000, conduction can be enabled on the positive 
transition of the pulse and disabled on the negative tran- 
sition. In some embodiments, wired in series with the 
high voltage DC power supply can be each drive transis- 
tor and its associated striker coil. Precisely timed heavy- 
current pulses can be directed to any of the various striker 
coils by the synchronous switching of the SSR and the 
driver connected to that particular coil. Both the SSR and 
the selected drive transistor can assume a conductive 
state on the positive transition of the pulse, but only the 
SSR assumes a non-conductive state on the negative 
transition of the pulse. In some embodiments, ultra-fast 
diodes are included to control voltage and current that 
occurs with the coil when the magnetic field collapses on 
the negative transition. 

[0136] Referring to FIG. 32, illustrating a schematic of 
a trigger control circuit 70000 of the firearm system 10, 
in some embodiments, the trigger control circuit 70000 
can function as a front end that can operate as a trigger 
that reliably produces a specific type of pulse only on 
demand and at no other time. In some embodiments, the 
trigger control circuit 70000 can be powered by 12 volt 
input (e.g., with a 78LL5 reducing to 5 volt). In some em- 
bodiments, an input switch can charge a capacitor when 
it is closed (е.9., a 100 microfarad, 25-volt capacitor) that 
can function as a trigger capacitor. In some embodi- 
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ments, when Ше set switch is closed, this capacitor is 
being charged. Іп some embodiments, the trigger control 
circuit 70000 can also include resistors to positively as- 
sure a ground state when it is not active, and therefore 
can be used to avoid spurious signals. In some embod- 
iments, when the set trigger is closed, the capacitor 
charges and is ready to discharge through the trigger. In 
some embodiments, when the trigger switch closes, the 
capacitor discharges through this resistor. In some em- 
bodiments, the resistor is tuned to the capacitor to pro- 
duce a 10 millisecond pulse, and the value can be varied. 
In some embodiments, the optoisolator can be used as 
a way to electrically isolate the trigger circuit from the rest 
of the circuitry. In some embodiments, this can help to 
avoid any possibility of spurious signals, and prevent the 
firearm system 10 from discharging without operator in- 
put. In some embodiments, the opto-isolator performs 
this function by linking the two sides of the circuit with an 
LED, and a photo detector, so that when a pulse passes 
through the LED, the LED can illuminate for a length of 
time determined by а resistor. In some embodiments, the 
length of time can then be translated to essentially an 
output signal that can be 12 volts. In some embodiments 
of the invention, during operation, when the switch is in 
the forward position, and the operator's finger is not on 
the switch, the set switch can be closed, keeping the 
capacitor in a charged state. In some embodiments, 
when the operator starts to pull the trigger 600, these are 
both momentarily opened, and then one closes. In some 
embodiments, when it closes, the capacitor discharges 
through the resistor, and subsequently the opto-isolator. 
Іп some embodiments, this process can enable a reliable 
pulse comprising a square-wave pulse on the output. 
[0137] Referring to FIG. 33, illustrating a schematic of 
a driver control circuit 80000 of the firearm system 10, in 
some embodiments, the drivers are tentative switches 
that can precisely switch heavy current from the battery 
pack to the coils. In some embodiments, using a control 
input that comprises small amplitude signals, a Darling- 
ton transistor can provide sufficient energy to switch the 
main drivers. In some embodiments, the main drivers 
can switch the heavy current from the battery pack to the 
coil, and the earlier described solid state relay operating 
connected in series and both in the on position in order 
for current to flow. The solid state relay ("SSR") is con- 
nected in series with the drivers, which are connected in 
parallel with each other. In this instance, each driver can 
independently provide a path to complete a circuit 
through the SSR and a striker coil to the batteries. In 
some embodiments, one SSR can include a common to 
five drivers, each in series with a coil, and the coils can 
share the other common. 

[0138] In some embodiments of the invention, the en- 
ergy needed to operate the firearm system 10 can com- 
prise electric pulses that can actuate electric hammers 
(strikers 3160) and rotate a locking cam. In some em- 
bodiments, each pulse can fire one shot, and one pulse 
can unlock the action to replace each charge block 9000. 
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In some embodiments, the electric pulses are controlled 
by an electronic sequencer. In some embodiments, a 
small battery pack (similar to those found in conventional 
power tools) can store and provide power to produce the 
pulses. Extensive lab testing of ће strikers 3160 has es- 
tablished pulse wave profiles, and thus the resultant en- 
ergy consumption rate. 

[0139] In some embodiments, not forming part of the 
invention, the use of battery power can prevent stoppag- 
es due to misfires. In some embodiments, not forming 
part of the invention, the firearm system 10 can continue 
to process ammunition regardless of the occurrence of 
misfires. In some embodiments, not forming part of the 
invention, an on-board power supply (such as a battery) 
can provide a standardized voltage power source for one 
or more electronic accessories. For example, in some 
embodiments, not forming part of the invention, the pow- 
er source can be used to power attached flashlights, night 
scopes, range finders, laser target designators, infrared 
illuminators, etc. In some embodiments, these devices 
can include standard mounting rails. In some embodi- 
ments, not forming part of the invention, the battery pack 
can be disposable and/or exchanged for a spare battery 
pack. 

[0140] It will be appreciated by those skilled in the art 
thatwhile the invention has been described above in con- 
nection with particular embodiments and examples, the 
invention is not necessarily so limited, and thatnumerous 
other embodiments, examples, uses, modifications and 
departures from the embodiments, examples and uses 
are intended to be encompassed by the claims attached 
hereto. 

[0141] Various features and advantages of the inven- 
tion are set forth in the following claims. 


Claims 
1. А firearm system (10) comprising: 


a receiver complex including a receiver coupled 
to a forward receiver; 

a feed port positioned between the receiver and 
the forward receiver; 

a plurality of independently moveable firing pins 
(3200); 

a striker coil assembly positioned proximate the 
receiver, the striker coil assembly including a 
plurality of electromagnetically moveable strik- 
ers (3160) and at least one striker coil (3050), 
each electromagnetically movable striker 
(3160) extending at least partially through said 
coil (3050) and being positioned to strike one of 
the independently moveable firing pins (3200) 
when the striker (3160) is actuated, said at least 
one striker coil (3050) being configured to be 
powered by at least one current pulse from a 
power source of the firearm system (10), the at 
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least striker сой (3050) being configured to elec- 
tromagnetically actuate at least one striker 
(3160) of the plurality of electromagnetically 
moveable strikers (3160); and 

a single barrel (250) coupled to the forward re- 
ceiver forming a breech, said single barrel (250) 
comprising a barrel body (255) including multi- 
ple bores (260) through which a projectile (9400) 
can enter. 


The system (10) of claim 1, wherein the number of 
firing pins (3200) is equal in number to the number 
of strikers (3160). 


The system (10) according to one of the preceding 
claims, wherein the number of firing pins (3200) is 
four or five. 


The system (10) according to one of the preceding 
claims, wherein at least two of the plurality of firing 
pins (3200) are configured and arranged to be actu- 
ated sequentially or substantially simultaneously. 


The system (10) according to one of the preceding 
claims, wherein the plurality of firing pins (3200) are 
positioned at least partially between firing pin clear- 
ance grooves (5750) on an action cam (5400) of the 
firearm system (10). 


The system (10) according to one of the preceding 
claims, wherein each of the firing pins (3200) of the 
plurality of firing pins (3200) comprise a tubular body 
(3230) and a shank (3240) extending from a first end 
of the tubular body (3230). 


The system (10) of claim 6, wherein each ofthefiring 
pins (3200) of the plurality of firing pins (3200) com- 
prise a flange (3210) coupled to an end of the tubular 
body (3240) opposite the first end. 


The system (10) according to one of the preceding 
claims, further comprising at least one return spring 
(3225) positioned over a spring shank (3220) of a 
firing pin (3200) of the plurality of firing pins (3200). 


The system (10) according to one of the preceding 
claims, wherein the plurality of firing pins (3200) are 
positioned on one side of a recoil shield body (3310) 
and extend at least partially through the recoil shield 
body (3310) . 


The system (10) according to one of the preceding 
claims, further comprising a driver board (1470) con- 
figured to control delivery of the current pulse from 
the onboard power source, the driver board (1470) 
supported in the firearm system (10). 


The system (10) according to one of the preceding 
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12. 


13. 


14. 


15. 


50 


claims, wherein the onboard power source is config- 
ured to be electrically isolated from the at least one 
trigger circuit (1410) by an optoisolator. 


The system (10) according to one of the preceding 
claims, wherein the at least one striker coil (3050) 
comprises a striker coil bobbin (3100). 


The system (10) according to one of the preceding 
claims, wherein each firing pin (3200) of the plurality 
of firing pins (3200) comprises a stepped tip (3260). 


The system (10) according to one of the preceding 
claims, further comprising a feed or supply of one or 
more charge bodies (9000), the feed or supply of the 
one or more charge bodies comprising: 


a. a plurality of side-by-side chambers (9425); 

b. a plurality of grooves (9200) or slots (9150) 
onsides of the one or more charge bodies (9000) 
including a recoil face (9135) at one end and 
sides extending from the recoil face (9135); 

c. a plurality of projectiles (9400) including at 
least one projectile (9400) in each of the side- 
by-side chambers (9425); and 


wherein each striker (3160) of the plurality of elec- 
tromagnetically moveable strikers (3160) is posi- 
tioned and configured to discharge one chamber 
(9425) of the projectile (9400) of the side-by-side 
chambers (9425). 


The system (10) of claim 14, wherein the system (10) 
is configured to discharge two or more projectiles 
(9400) of the plurality of projectiles (9400) at sub- 
stantially the same time. 


Patentanspriiche 


1. 


Schusswaffensystem (10) umfassend: 


eine Aufnahmebaugruppe aufweisend eine Auf- 
nahme, welche mit einer vorderen Aufnahme 
verbunden ist; 

eine zwischen der Aufnahme und der vorderen 
Aufnahme angeordnete Zuführöffnung; 

eine Vielzahl unabhängig bewegbarer Schlag- 
bolzen (3200); 

eine nahe der Aufnahme angeordnete Auslöse- 
spulenanordnung, die Auslösespulenanord- 
nung aufweisend eine Vielzahl elektromagne- 
tisch bewegbarer Auslöser (3160) und zumin- 
dest eine Auslösespule (3050), wobei jeder der 
elektromagnetisch bewegbaren Auslöser 
(3160) sich zumindest teilweise durch die Aus- 
lösespule (3050) erstreckt und positioniert ist, 
um einen der unabhängig bewegbaren Schlag- 
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bolzen (3200) auszulösen, wenn der Auslöser 
(3160) betätigt wird, wobei die zumindest eine 
Auslösespule (3050) dazu ausgebildet ist, von 
zumindest einem Stromstoß aus einer Strom- 
quelle des Schusswaffensystems (10) angetrie- 
ben zu werden, wobei die zumindest eine Aus- 
lösespule (3050) dazu ausgebildet ist, zumin- 
dest einen Auslöser (3160) aus der Vielzahl der 
elektromagnetisch bewegbaren Auslöser 
(3160) elektromagnetisch zu betätigen; und 
ein mit der vorderen Aufnahme verbundener, ei- 
nen Verschluss formender Einzellauf (250), wo- 
bei der Einzellauf (250) einen Laufkörper (255) 
umfasst, welcher mehrere Bohrungen (260) auf- 
weist, durch welche ein Projektil (9400) eintre- 
ten kann. 


System (10) nach Anspruch 1, wobei die Anzahl der 
Schlagbolzen (3200) gleich der Anzahl der Auslöser 
(3160) ist. 


System (10) nach einem der vorhergehenden An- 
sprüche, wobei die Anzahl der Schlagbolzen (3200) 
vier oder fünf ist. 


System (10) nach einem der vorhergehenden An- 
sprüche, wobei zumindest zwei aus der Vielzahl der 
Schlagbolzen (3200) dazu ausgebildet und angeord- 
net sind, sequenziell oder im Wesentlichen simultan 
betätigt zu werden. 


System (10) nach einem der vorhergehenden An- 
sprüche, wobei die Vielzahl der Schlagbolzen (3200) 
zumindest teilweise zwischen Schlagbolzensiche- 
rungsrillen (5750) auf einer Betätigungsnocke 
(5400) des Schusswaffensystems (10) positioniert 
sind. 


System (10) nach einem der vorhergehenden An- 
sprüche, wobei jeder der Schlagbolzen (3200) aus 
der Vielzahl der Schlagbolzen (3200) einen röhren- 
förmigen Körper (3230) und einen Schaft (3240) um- 
fasst, welcher sich von einem ersten Ende des röh- 
renförmigen Körpers (3230) erstreckt. 


System (10) nach Anspruch 6, wobei jeder der 
Schlagbolzen (3200) aus der Vielzahl der Schlag- 
bolzen (3200) einen Flansch (3210) umfasst, wel- 
cher mit einem dem ersten Ende gegenüberliegen- 
den Ende des röhrenförmigen Körpers (3230) ver- 
bunden ist. 


System (10) nach einem der vorhergehenden An- 
sprüche, ferner umfassend zumindest eine Rück- 
stellfeder (3225), welche über einem Federschaft 
(3220) eines Schlagbolzens (3200) aus der Vielzahl 
der Schlagbolzen (3200) positioniert ist. 
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System (10) nach einem der vorhergehenden An- 
sprüche, wobei die Vielzahl der Schlagbolzen (3200) 
auf einer Seite eines Rückstoßschutzkörpers (3310) 
positioniert sind und sich zumindest teilweise durch 
den Rückstoßschutzkörper (3310) erstrecken. 


System (10) nach einem der vorhergehenden An- 
sprüche, ferner umfassend eine Treiberplatine 
(1470), welche dazu ausgebildet ist, eine Abgabe 
des Stromstoßes von der integrierten Stromquelle 
zu steuern, wobei die Treiberplatine (1470) in dem 
Schusswaffensystem (10) aufgenommen ist. 


System (10) nach einem der vorhergehenden An- 
sprüche, wobei die integrierte Stromquelle dazu aus- 
gebildet ist, mittels eines Optoisolators von zumin- 
dest einer Auslöseschaltung (1410) elektrisch iso- 
liert zu sein. 


System (10) nach einem der vorhergehenden An- 
sprüche, wobei die zumindest eine Auslösespule 
(3050) einen Auslösespulenträger (3100) umfasst. 


System (10) nach einem der vorhergehenden An- 
sprüche, wobei jeder der Schlagbolzen (3200) aus 
der Vielzahl der Schlagbolzen (3200) eine gestufte 
Spitze (3260) umfasst. 


System (10) nach einem der vorhergehenden An- 
sprüche, ferner umfassend eine Zuführung oder 
Stützung eines oder mehrerer Ladungskörper 
(9000), die Zuführung oder Stützung des einen oder 
mehrerer Ladungskörper (9000) umfassend: 


a. eine Vielzahl von nebeneinanderliegenden 
Kammern (9425); 

b. eine Vielzahl von Rillen (9200) oder Schlitzen 
(9150) in Seiten der einen oder mehreren La- 
dungskörper (9000), aufweisend eine Rück- 
stoßfläche (9135) an einem Ende und sich von 
der Rückstoßfläche (9135) erstreckende Sei- 
ten; 

c. eine Vielzahl von Projektilen (9400), aufwei- 
send zumindest ein Projektil in jeder der neben- 
einanderliegenden Kammern (9425); und 


wobei jeder Auslöser (3160) aus der Vielzahl der 
elektromagnetisch bewegbaren Auslöser (3160) po- 
sitioniert und ausgebildet ist, um das Projektil (9400) 
aus einer der Kammern (9425) aus den nebenein- 
anderliegenden Kammern (9425) zu entladen. 


System (10) nach Anspruch 14, wobei das Schuss- 
waffensystem (10) dazu ausgebildet ist, zwei oder 
mehr Projektile (9400) aus der Vielzahl der Projektile 
(9400) im Wesentlichen zur selben Zeit zu entladen. 


53 ЕР 3 403 044 В1 54 


Revendications 


1. 


Systeme (10) d’arme a feu comportant : 


un complexe de carcasse comprenant une car- 
casse couplóe a une carcasse avant ; 

un orifice d’alimentation positionnć entre la car- 
casse et la carcasse avant; 

une pluralitć de percuteurs (3200) mobiles 
indépendamment ; 

un ensemble bobine de percussion positionné 
a proximité de la carcasse, l'ensemble bobine 
de percussion comprenant une pluralité de piè- 
ces (3160) de percussion mobiles électroma- 
gnétiquement et au moins une bobine (3050) de 
percussion, chaque pièce (3160) de percussion 
mobile électromagnétiquement s'étendant au 
moins partiellement à travers ladite bobine 
(3050) et étant positionné pour heurter un des 
percuteurs (3200) mobiles indépendamment 
lorsque la pièce (3160) de percussion est ac- 
tionnée, ladite ou lesdites bobines (3050) de 
percussion étant configurées pour être alimen- 
tées par au moins une impulsion de courant pro- 
venant d'une source d'énergie du système (10) 
d'arme à feu, la ou les bobines (3050) de per- 
cussion étant configurées pour actionner élec- 
tromagnétiquement au moins une pièce (3160) 
de percussion de la pluralité de pièces (3160) 
de percussion mobiles 
électromagnétiquement ; et 

un canon unique (250) couplé á la carcasse 
avant formant une culasse, ledit canon unique 
(250) comportant un corps (255) de canon com- 
prenant de multiples alésages (260) á travers 
lesquels un projectile (9400) peut entrer. 


Systeme (10) selon la revendication 1, le nombre de 
percuteurs (3200) étant égal au nombre de piéces 
(3160) de percussion. 


Systeme (10) selon Fune quelconque des revendi- 
cations prócódentes, le nombre de percuteurs 
(3200) étant de quatre ou cinq. 


Systeme (10) selon Гипе quelconque des revendi- 
cations précédentes, au moins deux de la pluralité 
de percuteurs (3200) étant configurés et disposés 
pour étre actionnés séquentiellement ou sensible- 
ment simultanément. 


Systeme (10) selon l’une quelconque des revendi- 
cations précédentes, la pluralité de percuteurs 
(3200) étant positionnée au moins partiellement en- 
tre des rainures (5750) de dégagement de percu- 
teurs sur une came (5400) d’action du systeme (10) 
d’arme а feu. 
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14. 


Systeme (10) selon l’une quelconque des revendi- 
cations précédentes, chacun des percuteurs (3200) 
de la pluralitć de percuteurs (3200) comportant un 
corps tubulaire (3230) et une tige (3240) s’&tendant 
а partir d'une premiere extrémité du corps tubulaire 
(3230). 


Systeme (10) selon la revendication 6, chacun des 
percuteurs (3200) de la pluralitć de percuteurs 
(3200) comportant une bride (3210) coupl&e а une 
extrómitć du corps tubulaire (3240) opposée a la pre- 
miere extrémité. 


Systeme (10) selon Fune quelconque des revendi- 
cations prócódentes, comportant en outre au moins 
un ressort (3225) de rappel розйоппе par-dessus 
une tige (3220) de ressort d'un percuteur (3200) de 
la pluralité de percuteurs (3200). 


Systeme (10) selon l'une quelconque des revendi- 
cations précédentes, la pluralité de percuteurs 
(3200) étant positionnée sur un côté d'un corps 
(3310) de protection anti-recul et s'étendant au 
moins partiellement á travers le corps (3310) de pro- 
tection anti-recul. 


Systeme (10) selon l'une quelconque des revendi- 
cations précédentes, comportant en outre une carte 
(1470) d’excitation configurée pour commander Іа 
distribution de l’impulsion de courant provenant de 
la source d'énergie embarquée, la carte (1470) d’ex- 
citation étant portée dans le système (10) d'arme a 
feu. 


Système (10) selon l’une quelconque des revendi- 
cations précédentes, la source d'énergie embar- 
quée étant configurée pour être électriquement iso- 
lée du ou des circuits (1410) de détente par un opto- 
isolateur. 


Système (10) selon l’une quelconque des revendi- 
cations précédentes, la ou les bobines (3050) de per- 
cussion comportant une douille (3100) de bobine de 
percussion. 


Système (10) selon l’une quelconque des revendi- 
cations précédentes, chaque percuteur (3200) de la 
pluralité de percuteurs (3200) comportant un bout 
étagé (3260). 


Système (10) selon l’une quelconque des revendi- 
cations précédentes, comportant en outre une ali- 
mentation ou une amenée d’un ou de plusieurs corps 
(9000) de charge, l'alimentation ou Famenće du ou 
des corps de charge comportant : 


a. une pluralité de chambres (9425) côte à côte ; 
b. une pluralité de rainures (9200) ou de fentes 


15. 
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(9150) sur des cótés du ou des corps (9000) de 
charge comprenant une face (9135) de recul a 
une extrémité et des cótós s'étendant a partir 
de la face (9135) de recul ; 

c. une pluralitć de projectiles (9400) comprenant 
au moins un projectile (9400) dans chacune des 
chambres (9425) cóte a cóte ; et 


chaque piece (3160) de percussion de la pluralitć de 
pieces (3160) de percussion mobiles électromagné- 
tiquement етап! розйоппее et configurée pour dé- 
charger une chambre (9425) du projectile (9400) des 
chambres (9425) cóte a cóte. 


Systeme (10) selon la revendication 14, le systeme 
(10) étant configuré pour décharger au moins deux 
projectiles (9400) de la pluralitć de projectiles (9400) 
sensiblement en méme temps. 
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